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To His ItoYAL Highness 

GEORGE, 

Prince of Wa l e s, Prince 
Eledoral of Brunfmck- 
Lunenburg, &c. 

Pvike df CarfmaUzhARothfay^ Duke 
ancj Marquis of Camhridge^ Barl 
of Cbeftefy Mtlford-Hm)en^ and 
Cat-reck, Vifoount Nofth-Allerton, 
Baron of Tewkibury and Renfrew, 
Lord of the lilands^ and Stew£M-d 
of Scotiandy and Knight of the 
moft Noble Order of the Garfer. 

Great SIR; 

YOUR Royal Highnep 
having done me fo 
great an Honour, as to take 

A z this 




tfiis Book under Your Pa- 
tronage, with great Hu- 
mility and Thankfulnefs 
1 lay it at your Feet ; not 
dQiibting but that (what- 
ever: my. Performance is) 
the Subjed will 5fe - ac- 
ceptable, it being a Vin- 
dication p| the Exiflence 
and j^t tributes of that In- 
finite Being, to whom 
Y OUT Royal Highnefs hath 
no lefs pioufly thanjuftly 
afcribed your great Royal 
Father's and Your F^- 
milfs peaceable Aceeffion 
to the Crown and Dignity 
of thefe Realms, .■ , 

? 
» 

That 
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Epijile Dedicatory. 



That the Bleflings of 
the; fej^f ^td^ft merciful 
B E I N'G ;&^«pb^rpe 
ted toYoui?i 




nefs and all Tours, is the 
hearty Prayer of; . . 




* 



Moll llluftrious SIR, 
Your Royal Highnefs\ 



Moil Humble 



Obedient Servantj 



W, Derham. 



T O T HE 



READER. 



IOtwithJiandtng that a Book 
is more compleat and va- 
luaile by Additions and 
Amendments, yet I think 
that many, and great Additions are an 
Hardjbip and Injuftice to the Purcha- 
fers of a former Edition ; and there- 
fore have in this^ arid in the forego- 
ing Editions, avoided it as much as 
•well I could, although fome of my 
learned Friends would have perjuaded 
me to it, and olfo contributed their 
Cbfervations. 

But 
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But yet from what I btwe faid in 
the Prdkriinary Difc. p. 3. it willy I 
doubt noty be expeBedt that I Jbwld 
givefome acamnt of the Obfervatiom^ 
which the long and good Glajfes in my 
Hands home afforded tmfime the lafl 
Mdition of this Book. 

But I hteue little to boafi of hert^ 
bofuing (befides the old former Com-' 
plaint of the want of a long Pole to 
fnanage Mr, Huygensx Glafs with) 
many great Hit^ances in my Ol^er^ 
vationsy partly by. a very dangerous 
Fit of Sicknefsy which hung long a- 
boutmey and partly by my neceffary 
Affiurs calling me to matters of ano- 
ther nature. But fome of the mofi 
confiderable of my Obfervatiom wera 
thefe. 

I. f^iewing Venus with Mr. Huy- 
gensV Glafs divers Nights, when near 
her Perigee, and much horned, I 
thought Ifaw Anfradus, or Rough- 

A 4. ncfles 
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heffes on the concave Fart of the en^ 
lighten d Edge (fuch as we fee in the 
f^eh) Mogn) which I have reprefented 
* tas nearly as I could in Fig. 12. 

, % In my frequent Views £/* Jupi^ 
ter, i find his Belts io have great 
Variations:^ that: 'they change their 
P laces \ that their Breadths alter i be- 
ing fometitnes broader J fometimes con- 
Jiderably narrower \ that fometimes 
they are more in Number^ fometimes 
fewer \ fometimes they are darker 
and blacker^ fometimes thin and only 
like a Mifl* Jhwards the Poles of 
Jupiter are th'i greatejl j4kerationSy 
there being^fpmetime^few Or no Belts 
' toward one or. the other Pole ; fome- 
times one quite acrofs the Polar Parts^ 
another reaching but half or a Part 
' of the Way. ' And even about the 
^ middle^ or Equatorial Parts ^ Jupi- 
*^ tcr, where there are always Belts \and 
' commonly two) yet thefe vary confide-- 

. ^ ^ rably. 
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rably. Sometimes they are nearer one 

another^ fdmetimes^ farther af under z 

fometimes they ar e'conjtder ably broader ^ 

efpecially that] neareji the middle^ 

fometimei as confiderably narrmoer : 

fometimes they both advance towards 

one Pole J 'and then recede towards the 

other oppofite Pole. Of many of thefc 

Appearances I took Draughts^ andde-^ 

figned to have enquired whether they 

bad certain Periods j but want of 

Health and Leifure prevented me. 

And not only the Belts, but the Spots 
alfo of ]ui^itQX vary greatly \ I do not 
mean the Spots occafioned by the Shade 
of the Satellites, butfuch as are on the 
very Disk\ which are fometimes of 
one For my fometimes of another ; and 
oftentimes none to befeen at ally althd 
the fame Face of ]uYiittT'fiould be to- 
wards us. "* '" 

■ » » 

3. I'he lafi thing I fjall mention is 
the Nebulole, which are thofe glaring 

whitifh 
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wbitifij Appearances^ feen with our 
Ifeiefcopes in AndromedaV Girdle> 
HcrculcsV Back, AntinousV Foot, 
Oiion^f Sword, in the Centaur, Sa- 
gittsuy, ^€. which appear through 
the Telefcope fomewhat after the man- 
ner as Cat Cancri doth to the naked 

Ih^e Nebuldfe / have often viewed 
wth Gksffes of very different Lengths^ 
parttettlarfy that in pede Antinoi with 
Mr, Huygais'j .• hut I confefs that I 
cautd never difcem what they are \ 
neitl^ indeed could I perceive any 
gr&ft Difference in their Appearances 
through a very good Ghfs of about 14 
Footy and others of 30 and 40 Foot'i 
yea-i Mr. HuygensV of i2(>. 

But indeed the grand Obfiacle to all 
my Views with Mr. Huygens'f GUfs 
was the Vapours near the Horizony 
which not only obfcured the ObjeBy 
but caufed fo great a trembling and 
dancing thereof as made it no lefs 
4 difficult 
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difficult to be difiinEily and accuratdf 
viewedy than a thing held in the band 
isy when danced and ftmken back- 
wards and forwards. By this means 
my ExpeBations from Mr, HuygensV 
Glafs were frequently frufirated, «e- 
cepting^n Nights that were more than 
ordinarily ferene and clear ; . which was 
commonly in fuch as were the mofi in- 
tet^elyfrofiy and cold. 

finding it therefore unlikely that I 
fhould do much mw^ with Mr. Huy- 
gensV Ghfs than I had done, I refla- 
red it to the Royal Scxiety which lent 
it mey (and to whom Mr. Hiiygens 
bequeathed it by his lafi Will) content- 
ing myfelf with the Viffms it had given 
mcy and thai I had difeovered it to be 
an excellent Glafs ; whkh Eh: Hodk, 
andfome others cf our befi yudgesy 
took to be good for nothing, 

Andwm, has&ing given this Account 
of my Obfervatimsy and alfo^ fhewed 
what hinder d my compltming of them 

i^hich 
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(which may excite farther Enquiries^ 
as well asferve to vindicate ntyfelf) I 
Jhall recommend thefe things to filch as 
have good GJaJfeSy particularly to the 
Diligence and Accuracy of my very 
ingenious Friend^ the Reverend Mr^ 
Pound, into whofe Hands the\Koy2X 
Society have put that noble Bequefl of 
Mr. Huygens, arid w^o^isfo well dc^ 
commodatedfor raifing and ufing that 
Glafsy as to have feen (among other 
confiderable things) the five Satellites 
of Saturn; which I confefs I could 
never reach^ nor above three of them 
that I could be fur e were Satellites : / 
fay that^ X^ou^^ befure werefuch^ be- 
caufie it is not^,%>ery eajy to difiinguifh 
which ^r^ ' Satellites, and which are 
fmall Telefcopick Stars, which very 
frequently fhew themf elves in a Glafis^ 
of fuch Goodnefs as that is. I re^ 
member that I once verily thought I 
had found out f even Satellites of Sa- 
turn with this very Glafs of Mr. Huy- 

gens, 
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gensi '^6ff^/kr/y wej^e they placed in 
refpeBof'Satufn. (Bti^Men I came 
to examine them the foll&wmg^MightSy 
I found that there were really Ho 'more 
than two Satellites, the rejl being fmall 
FixtJStars. But Mr. Pound V Skill 
and. ExoBnefs infuch Ohfervatims isy 
Jkhim^ fo 'greaty (and I mlay add 
that of myfagacious Friend Dr. Hal- 
ley tooy who I hear hdthfeen the fame) 
that I do not fay this by way of Cauti^ 
on to them^ although it may ferve as 
fuch to m^ny others. 

And now for aClofe^ I Jhall take 
this Opportunity of publickly owning^ 
with all Honour and T^ankfulnefsy 
the generous Offer made me byfome of 
my Friends y eminent in their Stations^ 
as well as Skill and Abilities in the 
La'ios^ who would have made me a 
Prefent of the May-pole in the Strand, 
(which was to be taken down) or any 
other Pole I thought convenient for the 
Management of Mr. HuygensV Glafs. 

3 But 
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But at my Incapacity of accepting the 
paveur of theft noble Mecoenates, hath 
htm the Occajhn of that excellent 
Gh/s being put into better Hands ; fo 
laffure tnyfelf their ExpeSations are 
abundantly anfmered, by the Number 
and Goednefs of the Obfervatiom that 
have been, and will be made there- 
with. 
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A Pre- 



A 

Preliminary Difcourre 

CONCERNING 

The Syflems of the Heavens, 
the Habitability of the 
Planets, and a Plurality 
of W grids, ufeful for the 
reading of the follonsing 
Book. 

IY Phjifico-Tteotogji having 
met with fd quick a Sale 
as to come to a third Im- 
preffion befca-e" the Year 
wis expired, but efpecially the Soli- 
citations of many Learned Men, 
a both 



ii The Preface, 

» ' III I ' l 11 III I I i— 1[— »j/ i , ii . iiai w II 



both knov^n and unknown, have 
given m^ great en^cmrageniient to 
Siliil my promife, in fondjng abroad 
this other Part, relating to the Hea- 
vens : which fhould fboner have ieen 
the light, but that. I was minded not 
to interrupt the Reader's patience 
with many Notes (which I could not 
well avoid in my Pfyjco-Theokgyy 
and which my Rough Draught of 

this w^ bui»thesi?4 with) aji4 thei??-^ 
fore I threw; th? grcatelj Pa^t of them 

into the Tfext: which neceffi^ted 

me to tmnferibe die- whdib. And 

whe» my Hawd w^s in^ I se^«^i»%de 

{(Stm^ p^ 9^ it,^ ai^ a4d£4 rwy 
new Obfervations of my owp,, wmch 
I then had lately made with' fbme ve- 
ry good long;^ Gl^flibs I had imsg:<. 

bands ; one Q^ CampqnKf grij|dmg; 
ajoi oieis of Ettglijh, vf0T%^ whiph 
exceeded it ; but eipecially one of 
yh' Hmgep5% of ^hqve 1 20 Feet^^ , 
wbich few foi; gopdngls dp fmp^fi. . 

Of 
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'The Authors Obfervatiom. nj 

Of thefe Obfervations the Rea- 
<kr {hould have met with many 
more (and I believe Ibme of my in- 
gemous Friends do expeft more) but 
that I lie under two inconveniences : 
One the want of an open free Ho- 
lizon, my limitation being fiir- 
rounded much with Tree& The o- 
tliery and indeed the diief, the 
want of a long Pole of i oo or more 
Feet, to raife my long Glais to fiich 
as height, as to lee the Heavenly Bd^ 
^e» above the thick Vapours ; which 
much obfcure all Objefts hear the^ 
Horizon, efpecialty when viewed i^tb 
juch long and good Glafies. But 
fince that, twavery dangerous fits of 
Skkne&, and the increase of my Age, 
(both wliich have much impa^ my 
Sight) have render'd me uncapable 
of foch OWervations, efpedsJly at- 
filch Seafons of the Night and Wea-- 
ther, as are fitteft for viewing ditf 
Heavenly Bodies. 

a 2 And 
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And therefore if I have not fuffi- 
ciently anfwered the expedlations of 
Ibme of my learned arid ingenious 
Friends, I hope they will excufe me, 
and believe it to be , niore my Cala- 
mity than Fault thjft I have done no 
more j efpecially among fuch Pla- 
nets as. have advantageoufly present- 
ed themfelves, .^as Saturn particular- 
ly hatb> whofe 5 or more Satellites 
it niay be expelled I have feen ; but 
I could nev^r reach but three of 
them, and they only when there 
were but few Vapours. And as for 
t|ie Spots, in Mars and Venus^ and 
their Motion round their own Axes, 
after I had a good Furniture of ex- 
<pellent Glafleis, I had not any good 
Vieiv^^s of thofe Planets before my 
■ Sicknefs, . by reafon of the too great, 
diftance of Mars from the Earth, and 
the proxiniity of /^i?^«x to the Sun, 
a,nd the clqudy Weather, and tht 
fmall Altitude which /^£^«f had a- 

.. bovc 
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bove the Horizon about that time. 

But however what is here want- 
ing in my ov/n, is fujfficiently made 
up from the Obfervations of others. 
Of which the learned World hath 
^ocxl Store, fince the Invention of 
the Telefcope ; which as it hath 
made ample difcoveries of the Works 
of Godi^ fb hath laid open a new, 
and a far more grand and noble 
fcene of thofe Works than the World 
before dreamt oiy and aiForded us a 
j^r more rational Syftem of the 
Heavens and the Univerfe, than was 
before entertained. 

And forafmuch as I have fre- 
quent occafions in my following 
Book to fpeak of, and, according to 
fome or other of the Syftems of the 
Heavens, it is neceflary I fhould, by 
way of Preface, give fome account of 
them, to enable fuch Perfons to un- 
derftand my Book as are unacquain-* 
ted with Aftronomical Matters^ . 

a 3 Among 
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Among all the various Syftems^ 
I need take notice only of three, the 
Ptolemaicky the Copernicafty and the 
New Syfiem, Of each of which in 
their Order. 

Of the Ptolemaick Syfient, 

In the Ptolemaick. Syfiem the 
Earth and Waters are fuppofed to be 
in die Center of the Univerfe ; next 
to which is the Element of Airy and 
next above that is the Element of 
Fire ; next that the Orb oi Mercu- 
ry y then that of Venusy then that 
of the Sun ; and above the Sun's 
Orb, thofe of Marsy "Jupitery and 
Saturn ; and above them all, the 
Firmament or Orb of the Fixt Stars \ 
then the Cryfialline Orbs ; and laftly 
the Caelum Emfyreumy or Heaven of 
Heavens. All thefe maify Orbs> 
and vaft Bodies bom by them, are, 
in this Syftem, ilippofed to move 

round 
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round the ttitaqlieom Globe once 
in 24 Hours : and befides that, ih 
fonae other certain periodical Tiiliei. 
For- the effecting of which ModonS, 
they Were fblxjed to cotitrive fucn 
Circles as they called Eccentricks 
and EpycideSy crofling and interfe- 
ring with tdttfe another ; which I 
cbuid hot neprefent in fo narrow a 
tothpalls as tig. t, is, which is a 
SicKekiie of tms Ptolemaick Syfiem ; 
which is illiiVer/ally liiaintained by 
the Pmpateiick Philofbphers. 

Of the Cbpernifcan Byftem. 

9 

'thlt ne±t Syfiem is the Pytha- 
gorean or CopetHkan^ being inven- 
ted, as fdttie imagiiie, by Pythagords 
himfelf. But Diogenes Laertius (a) 
e^tpfdly faith, That Pythagoras % 
oplftiott was, ' That the If^orld was 

(a) Lib. 8. in tythagod. 

a 4 roundi 



viij ihe Copernican Syjiem. 

■ I - ■ 1 !!■ ■ ■■ III Wl> ■>! . ■ I I II I I j — 

roundy containing the Earth in the 
tnidji of it. And by Pliny\ account 
(b) of Pythagoras his Diftances;, and 
Orders of the Planets, this feenis to 
have been his opinion. But the 
lame JL^aertius (c) affirms Fhilolaus 
the Pythagorean^ TlvTwiuvei^^y(gmYUK^ 

to have he^n the Jirji that /aid the 
Earth was moved in a Circle: butfotne 
fay Hicetas the Syracufian. So Plu^ 
tarchy m\{^&Life of Numa^ fpeaking 
of Nutnas building the Temple of 
Vefta, faith, he built it rounds and 
that a continual Fire ifoas kept therein^ 
in imitation of the Figure of the Earthy 
or rather of the nfohole World itfelf th^ 
middle of which the Pythagoreans 
(not Pythagoras) take tq be the Seat 
of Fire, 

This Syftem (whoever was the 
Inventer of it) Copernicus a Canon 
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(b) Nat. Hift. L. z. c. ii, 22^. 
{c) Ibid, in PhilolaQ,. 

of 



Tlje Copemican Syjiem. ix 

of Tourain reftored about the begin- 
ning of the fifteenth Century, and was 
followed therein by many confider- 
able Men, as Rheticusy MceJilinuSy 
Kepler, Rothmarty Bullialdusy Lanf- 
berge, HerigoniuSy Schickafdy Gaf- 
fendusy GalilceOy and others. The 
laft of which (by the ill will and 
inftigation of Pope Urban VIII. as 
'tis fuppofed) had the misfortune to 
fall under the cenfiire of, and to 
have his Copernican Temts condemn-" 
ed by the Inquiiition, and was for- 
ced to abjure them. The particu- 
lars of which, if the Reader hath a 
mind to fee, he may find them in 
Ricciolh Almagefi (d). 

According to this Syftem, the 
Sun is fuppofed to be in the Center, 
and the Heavens and Earth to revolve 
round about him according to their, 
feveral Periods : Firft, Mercury in 
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(4) Ub. 9- Sea. 4. Cap. 40. 

near 
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near 88 Days ; ^enF'enus in fome- 
what above 2 24 Days ; then th^ 
Earth widi its Satellite the Moojiy in 
365 ^ Days ; then Mars in about 687 
Days i then Jupiter with his four 
Moons in about 4333 Days j apd laft- 
ly, Saturn m fcxnewhat above 10755^ 
Days, with his 5 or more Moons re- 
volving about hitti. And beyond, 
or above all thei^, is the Firmamenty 
or the Re^oh of the Fixt Starsy 
which are all fiippofed td be at e- 
qual diftanccs from their Centre the 
Sun. 

Xhis is the CopernicdH SyfieMy 
which I have giveft a Scheme of in 
Fig. 2. And fo far as this Syftem 
relates to the Motion of the Earth, 
and the Sun refting in the Centre, I 
prefer it to the Ptdemaick Hypo- 
thefis bii thefe Fim fallowing ac- 
cotmts : 

I. Becaufe it is far more agreea- 
ble to Nature, which never goes a 

round- 
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round- about way, but always aifls by 

the moft compendious, eafy and 

fimple methods. And in the Caper- 

mean way, that is performed by onc^ 

or a few eafy Revoludons, which, 

in the other way, is made the work 

(^ the whole Heavens, and of many 

Urange and unnatural Orbs. Thus 

the Diurnal Motion is accounted for 

by one Revolution of the Earth, 

which all die whole Heavens are 

called in for, in the other way ; So 

(or the Periodical Motions of the 

Planets, their Stations, Retrogni- 

dadons and dire^ Modons, they 

are all accounted for by one eafy, 

iingle Motion round the Sun, for 

which, : in the Ptolemaiek vray, they 

are forced to invent divers ftrange, 

unnatural, interfering £frc»/r/c/b and 

Epicycles : An Hypothefis (b bung- 

Vixg and monftrous, as gave occaiioo 

to a certain King to fay, If he had 

hen of God's Council when he made 

the 
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the Heavens^ he could have taught^ hi/n 
how to have mended his Work. 

2. As the Copernican is far more 
eafy and agreeable to Nature than 
the Ptolemaick Syftem, fo it is far 
more complete, and anfwerable to 
the various Phaenomena of the Pla- 
nets ; feveral of which the P/(?/^w/3^/Vil 
Hypothefis either very aukwardJy 
folves, or doth not at all come up 
to. I *^might inftance here in divers 
particulars relating to F^enus and 
Mercury y as why the Earth is never 
between them and the Sun^ which 
the Ptolemaick Syftem gives no to- 
lerable account of, and but poor 
accounts of other of their Phaeno- 
mena, as alio of thofe of the Moon 
and the other Planets. I might fhew 
alio. how incoherent and improper 
the Motions afligned to the Hea- 
venly Bodies are i^ the Ptolemaick 
way, as that the Moon ihould move 
round once in a Month, the other 

3 Planets ^ 
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Planets in fuch and fuch Periods as 
are ailigned to them ; the Finna- 
ment, or Fixt Stars, in 25 or a 6000 
Years ; the Sphere beyond that in 
1700 Years ; the Tenth Sjphere in 
3400 Years ; and the outermoft of 
all, the Primum Mobile^ which moves 
all the reft, in only 24 Hours. Whidi 
are Motions (q unproportional^ and 
di&greeable, that are (ufHcient to 
fubvert the whole Hypothefis. But 
it ^vould be endless to enter into a 
detail o( fuch incoherences and im- 
proprieties as the Ftolemaick Syftcm 
abounds with. ' 

3. The ptodigious and incon- 
ceivable Rapidity ailign'd by the 
Ptolemaicks to djie Heaven^ is by 
the Copernican Scheme taken off, 
and a far more eafy and tolerable 
Motion fubftituted in its room. For 
is it not a far more eafy Motion for 
the Earth to revolve round its own 
Axis la 24 Ho^Fs^ than for fo great 

a.ji^m- 
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a number of far more maily, and 
fer diftant Globes, to revolve round 
die Eardi in die fame {pace of time ? 
If die Maintainers of the Ptolemaick 
S)rftem do objeft againft the Moti- 
on of die Earth, that it would make 
us dxzxjy and {hatter oui Globe to 
pkces, what a pFec4|»tant,^ how ter- 
riUe a Rapidity inv&, that of the 
Heavens be ? What a Velocity muft 
die Sun have to run its cour{e, at the 
di{lance «^ 2 1 or 2 2 Semidkmeters 
of the Earth ? What a Velocity muft 
that of die Fixt Stars, efpecially 
that ofthcPrimum Mobile be, at far 
greater dilbmces than the Sun is? 

4. It is an ino6nteAd)le argument 
of the Sun being the Centre oi the 
Planets about him, and not theEardi, 
tbit their Motions and Di{bnces 
refpedd^ Sun, and not the Earth. 
For with re^rd to-die &in, the Fri— 
mary Planets have a very due Mo- 
tion, in proportion: to their fev^al' 
2 Diftances^ 
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Diftances ; that isy Their Adbtions 
round the Sun, are in ieiqui^cate 
Propc^tioQ to ^9^ Diftances from 
him : but this Prope^tion doth- not 
hold: ^t all with rektioo to th^ &uth. 
But as im the Secoiidary: P)inets» 
round SikHurnt Jupiter and the Earth, 
it k ver}; <;;eitftin; thajt t^ey have the 
&nie F^^>e^ to thar ?fisMdes» as 
theie Primaries have to thfi^ Sun ; 
that is, 7^ Sqfuufef of tbeir Rgvoiur 
tipns ureastb^ Cukes oftbt^Diflam- 
ces. And ats i$ is^ vecy certaii^aaid 
visible, tj)at ^^ ^ondary Pkoets 
lefped their Pritnanes a$ d^ Cen- 
ters, £^ m9Vj$ i^und themv ict it is 
in ^Hie n»ea^9 (one would think) 
no lei^ certaij^, 4nd beyond! doubt, 

th^t, ajl xk^^mmy. Plftoc^ wluch 

haver the: iel£<^me' refpeft to, and • 
A^(g>tkxn wii^ c^gsird to die Sun,^ as- 
tholii SeQont^igj^ b^^ve to diobe- Pd- 
mai^es, that tfeefe Pomaric^,: I fay, 

djO/mpye K^Hidihi©. ^ th©E Center^ 

and 
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and not about the Earth, to whom 
they have no (iich refpe<9:* 

5. The laft Argument I ihallal- 
kdge for my preference of the Cb- 
fernican to the Ptolemakk Syjlem is 
from the great Parity and Congruity 
obfervable among all the works of 
the Oeation ; which have a mani- 
feft harmony, and great agreement 
with one another. 

Thus in our prefent Cafe, it is 
manifefl: to our fight, diat ev'ery 
Globe w:e have any good views of, 
hath foch like Motions, as thofe are 
which we afcribe to the Earth. The 
Sun indeed being in the Centre, is ' 
as 'twere fixt there, and hath no pe- 
riodical Motion : but yet the other 
Motion round its own Axis, we can 
manifeftly difcem. And as for all 
the Planets which move round about 
the Sun, they have, as for as 'tis pof- 
iible for us to lee them^ fuch Moti- 
ons as thofe we afcribe to the Earth ; 

namely. 
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namely^ a Diurnal Rotation round 
their own Axes, and a periodical 
Revolutidil rdiind the Sun. And ir 
this be manifefl in the other Planets* 
what ihdlild hinder Its being fo iii 
our own ? Why fhould ours be fin-» 
gular ? Why not be fuppofed to be 
moved as well as the reft, when it ii 
very certain that either it hath thofe 
Motions, or the Heavens have fo \ 
and it is far more natural and eafy 
for the Earth to perform them, thai* 
for the Heavens, as hath been already 
fhewn. 

Thus having fhewil how far nidr«i 
probaUe the Copirnkan Syftcm is 
than the Ptolemaic^ fo far as it relates 
to the Motions of the Heavens and 
Earth, and the Sun being in the Cen- 
ter^ it remains (before I prbcecd to 
die Third and laft Syftem) ^t I 
fhould aniwer fome Objections al~ 
ledged againft this Syftem, partly 

b irefiB( 
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from Scripture^ and partly from Phi' 
lofophy and Sight. 

The Objedions from Scripture are 
fuch as feem to afiert the Imniobility 
and Reft of the Earth, and the Moti- 
on of the Sun and Heavenly Bodies. 

The Texts that arc brought to 
prove the Immobility and Reft of 
the Earth, are, i Chron. \6. 30. iTte 
World jhall he fiahk-, that it he not 
moved. The iame is fiiid, Pfal. 93. i. 
The world alfo is efiablijhied^ that it 
cannot he moved. And (o the fame 
again, Pfal. 96. 10. In Pfal. 104. 5. 
G O D is faid to lay the foundations 
of the Earthy that it fkmdd not he 
moved for ever. And, laftly, Solotnori, 
Ecck/^, 1.4. aflerts, that The Earth 
abideth for ever. Like to which is 
that of the Pfalmijl, Plal. 1 1 9. 90* 
Ihopt haji ejlahlijhed the Earth, and 
it abideth. Thele ate the principal 
Texts which fe^m to aiJert the Iifar' 
iZ)o|)iHty and Stability of the Earth. 

3 The 
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The principal Texts which men- 
tion the Motion of the. Sun and 
Heavenly Bodies, are fuch as afcribe 
Rifing, Setting, or Handing ftill to 
them. Thus Gen. 19. 553. T^he Sun 
Hjoas rifen upon the Earthy when Lot 
entered into Zoar. And Gen. 15.17. 
TVhen the Sun went down^ and it 
was dark^ a fmoaking Furnaci^ &c. 
So Keel. I. 5. "The Sun arifeth^ and the 
Sun goeth down^ and hajieth to the 
place where he arofe. So Pfal. 1 9. 5,- 
6. the Sun is faid to come out of his 
Chamber like a Bridegroom^ and to re- 
joice as a ftrong man to run a racei 
That his gding forth is from the end 
if the Heaven^ and his circuit unto the 
ends ef if. Purfuant to which ex- 
preflions of the Suns movingy it is 
feid alfo X.O ftand fiill^ and to^^ hack- 
wards. Thus jijh. 1 o. 1 2, 1 3. Suny 
Jiand thou Jiill upon Gibeon, and 
thou Moon in the Valley ^Ajalon. 
And the Sun flood fiilly and the Moon 

b » flayedi 



XX ObjeSiicns againji 



Jiayed.' So the Sunjioodjlill in the 

midji of Heaven^ and hajied not to go 
down about a whole day. And in 
1 Kings 20. 10. and j^/. 38. 8. the 
Sun is laid to have returned ten -de- 
grees backward in one of the places, 
and its Shadow to have done fb in 
the other. 

Thefe are the chief Texts of Scrip- 
ture^ which leem to lie againft the 
Copernican Hypothefis. In anfwer to 
which, this may be laid in general 
to them all ; That lince the delign 
of the holy Writings is not to in- 
ftrud Men in Philolbphical, btit 
Divihe Matters, therefore it is not 
neceflary to reftrain theSenleof thofe 
Texts to the ftrid propriety of the 
Words, but take them to be Ipoken 
according to the appearance of things 
and the vulgar notions and opinions 
which men have of them, not ac- 
cording to their reality, or Philolb- 
phical verity. Thus in divers other 

inftanccs 
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inftahces the holy Scriptures fpeak ; 
and thus even Philofophers them- 
felves /peak. Yea, the Copernicans 
themielves, although they profef- 
fedly own, and defend the contrary ; 
yet in vulgar Ipeaking in our pre- 
fent Cafe, fay, The Sun rifeth, fettetbf 
and ^wvefhy &c. making that to be 
the a<fl: of the Sun in vulgar Dif- 
courfe, which they contend to be 
in reality performed by the Earth. 
And i( Philofophers, and others 
(hould not thus exprefs themfelves 
according to the appearance of 
things, and mens vulgar apprehen- 
fions oi them, it would need a Com- 
ment, and they mufl explain them- 
felves every time they fpeak, in or- 
der to their being underflood. 

Having given this general An- 
fwer, I fhall next confider the par- 
dcular Texts diemfelves, and fee 
whether they neceflarily infer what 
they are brought for the Proof of. 

b 3 And 
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And in the firft place, as for th^ 
Texts brought to prove the Immo- 
bility of the Earth, it is manifeft 
that the Stability of the Tf^orldj men- 
tioned in the three firft Texts, doth 
riot relate to the Earth's motion, ei-r 
ther Annual or DiurnaJ, but to the 
Condition, State and Order of the 
World inhabiting the Earth, parti- 
cularly the Peace and Pro&erity 
thereof One of our own lateft, 
and moft learned Commcntatprs, 
the late Biftiop Patrick (e) under-^ 
ftands the Golpel ftate to be meant 
in the firft and third of the Texts. 
And his Paraphrafe on that in PfaL 
93. I. is, He who made the Worlds 
will fupport that excellent Order 
wherein we are fettled \ Jhtbat it jhall 
not he in the power of Man to dtfiurb 
what he hath efablifhed. 



*m 



(e) See his Comfife»farymChre».ttid his Para-, 
thrafi on Pfabna. 

As 
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As for what h faid in Pfal. 1 04. 
5. it is manifeft that the Pfalmifl is 
there celebrating the Worlji of Cre- 
ation, and that there was as fair an 
occafion of Ipeaking of the Earth's 
Rcfl, in Relation to its two Mo- 
tions, as any where. But yet even 
here; alfo the fecurity and permanen- 
cy of its State is the thing aimed at. 
The lad mod learned Commentator 
thus paraphrafes on the place (fj, 
JP'ho hath fettled the mafy Globe of 
the Earthy even in the liquid Air^ up- 
onfucb firm foundations -t that none of 
thofe Storms andTempefts, which heat 
upon it from ivithout, nor any Com-' 
motions from within^ can ever Jiir it 
out of the place he hath fixed for it. 

As for the two remaining places 
-in Ecckf and Pfal. 1 1 9. it is plain 
enough that their Defign is to /hew 

(J) BiflK^ Patrick' & Parapb^ on Pfal. 104. f. 

b 4 the 
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the Vanity and Inftability of the 
things of this World, that they are 
all more fleeting and uncertain than 
pther matters, even than the Earth 
itfelf, on which they have their re»- 
iidence. In Ecclef. the Wife man 
(jvho had undertaken to prove all 
things here below to be Vanity) be- 
gins with the State of Man himfelf, 
and fhews that to be more fickle and 
tranfitory than the Earth, on which 
the various Generations of Men live, 
and to which their Bodies do all rc- 
■ turn again. The Generations of men 
pals away ; but the Earth abidetbfor 
every in the lame unalterable conr- 
dition, without llich going and com- 
ing, as that of the Generations of 
jni^n have. 

In Pfal- 119.90. the Pfaimtfi ce- 
lebrates God's Faitbfuhiefs to all the 
yarious and lucceeding Generations 
pf the World, which he fhews to be 
gg 9onftautr aud inalterable as the 
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Earth itfelf, which GOD hath fo 
eftablifhed, that it abideth through 
all the feveral Generations of Men, 
when they at the lame time are 
fleeting and changing. 

Thus it appears that all thole 
ieveral Texts which aflert the StOr- 
bility of the Worldy or Earthy prove 
nothing a^nft the Earth\ Motion 
in a Philofophical Senfe ; only -ex- 
prefs fome Moral, Theologiad 
Truths, 

And fo the lame may be iaid of 
thofe other places of Scripture, which 
mention the Motion of the Sun and 
other Heavenly Bodies, that fay they 
rifo, fet and perform the Motions 
which the Copernkans afcribe to the 
Earth. If we fliould take thefe Ex- 
preflions iin a philofophical, flri<Sl;, 
literal Senle, and not as vulgar Ex- 
prefllons, arifing from the appear- 
ance of things ; we fhall find that 
yery odd and unreafonable Conclu- 

lions 
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iions may as wdl be <iollcded from 
thofe Scriptures, as the Sun's Mo- 
tion : as that the Sun hath animal 
Life, Moti(Hi, and Defire, being iaid 
to a6t thefe things itfelf, to rife, to 
fet, yea to hafie to the place of his 
Rifing, or as the Hebrew hajdi it, 
to pant after, or eagerly to dejtre 
it (g). So in Pfal. 19. the elegant 
Pfalmifi giving a poetical deicription 
of this noble and admirable work of 
GOD, th&Sufty faith, GOD hath, 
in the Heavens, made a Tabernacle 
for him ; as if the Sun had an 
Houfe, a Renting Place provided for 
him ; from which he comes daily 
fordi with beauty and luftre, as re- 
splendent as chat of a &ide^oom, 
and with the &me ardency, joy and 
diligence runs hisCourfe, as a Cham- 
pion doth his Race. And killy, his 



(£) EiK,T£7 AflhcUvir, inhiavit, vid. Buxtorf. 
Lexicon. 
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Going forth is j(aid to htfrom the end 
of the Heaven, and bh Circuity to 
feach to the ends thereof 'y as though 
the Heavens had two Extremities) or 
was (as the Ancients fancied the 
Earth to be) a long large Plane 
bounded by the Oce^n, under which 
they imagined the Sun betook him- 
felf, and was thence /aid Tingerefe 
Oceano-i to dip himfelf in the Ocean 
when he fct. 

And as in thcfe places o{ Scrips 

ture the Sun is iaid to move ; ib in 

the other places he is laid to Jiand 

fiilU and to go backward. But we 

fhall find that very ab(urd conclufi- 

ons would follow the taking thoie 

Texts in a ftri6t Hteral Senfe. For in 

yojhua the Sun is ordered to Jiand 

Jitll upon Gibeon, and the Moon in the 

valley of Ajalon. But it would be 

very abiiird to take this in a literal 

Senfe, and iniagine thofe two great 

Luminaries were confined to thofe 

two 
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two places, otherwife than in appear- 
ance to the victorious Ifraelites, And 
if fo confiderable a part of the tranf^ 
action be fpoken according to its ap- 
pearance, why not the whole ? Why 
might not this Station as well be an 
arreft of the Earth's Motion as of 
that of the Heavens, if the whole 
Miracle was not (as fbme not im- 
probably think) efFeded by means 
of fome preternatural Refradions, 
or extraordinary Meteors, @fc. 

And fo for the Recels of the Sun, 
or its Shadow mHezekiah^ cafe, that 
which in appearance feemed to be 
the aftion of the Sun is by divers 
learned men thought to have been 
the effedfc of fuch like extraordinary 
Refractions or Meteors-, as I men- 
tioned in the laft cafe : or if it was 
a real Recefi, why not of the Earth, 
rather than the Sun and whole Hea- 
vens ? ■ ' 

Thu§ 
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Thus having aniwer'd the par- 
ticular TextSj it doth not appear 
that the Scriptures oppofe the Coper^ 
nican Syjiemy but that thofe pafla- 
ges which feem to do fb, are fpoken 
more according as things appear than 
as really they are. For as St. Hierom 
&ith, (h)^ Confuetudinis Scripturarum 

efl '// is the cufiom of the Scripturesy 

fir the Hiftorianfo to relate the opt- 
nion men had of many matters^ as at 
that time thofe matters were by all 
people taken to be. And in another 
place (i) "there are many things in the 
Holy Scriptures^ which are fpoken ac- 
cording to the opinion of the time in 
which they were done, and not ac- 
cording to their Reality, And this is 
no other than what is very reafon- 
able, and fuitable to the end and de- 
fwn of the Holy Scriptures, which 



(h) Hieron. in Mattk. c. I J . 
(/) In Jerem. zB. ' 
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as I have faid, is rather ta inftrudt 
Jheii in Divine and Moral JDoSirineSi 
than Pbilofophical Truths. And a- 
greeaoly hereto ^t^ Augufiine ^.n^yvcrs 
this very doubt concerning the Mo- 
tion of the Heavens (i). Some of the 
Brethren (iaith he) imme a ^ueftiony 
whether the Heavens fiandjiillor are 
moFoedy hecat^e^ fay theyy if they are 
tnovedt htm is it a Finnament f and 
if they fiand fiiUr htm do the Starsy 
*uohich are believed to befixt in themi 
revolve from Bajl to Wejly the IVor- 
thern Stars defcribing kjfer Circlet 
near the Pole f-^—^To wbich^ faith he, 
/ anfmer-t Ihat tbefe things dogreat^ 
ly require feveral fubtile and labori- 
ous Reafimsy to difcover truly whether 
the matter be foy or notfo. For the 
entering lifon-i and difcuffing ofivhjchi 
I have neither time, neither is it ft 

(i) Auguft. dc Gexiefr ad Lkeram. L. z. c. lo. 
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it Jbould be done to fuch as we dejire 
to inJiruB in the way af Salvationy 
for the necejfary benefit of the Ifoly 
Church. 

Having thus anfwered the Ob- 
jections from Scripture, I fhall in the 
lafl place condder thofe brought from 
Senfe and Philofophy. 

The Obje<5lion from Senfe is. 
That we fee the Heavenly Bodies 
actually to move, and therefore 
ought to believe they do fb. But 
there is no "wti^t at all m. this, be- 
caufe whether we our felves', or the 
Object moveth, it amounts to the 
fame. As is manifeft to any one car- 
ried in a Boat or Chariot ; the Pro- 
grefllve motion of which, produceth 
the appearance of a Regreffive mo- 
tion in the unmoved Objects we look 
upon ; according to Virgits deferip- 
tion of ^neas and his company's 
leaving their Port. 

(kj Pro- 
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(k) Provehimur portUi terr<eque ur-" 
befque recedunt. 

i. e. Both Lan4 andTowns receded 
when we left our Port, As for .the 
reafbn hereof, I fhall refer to the Op-' 
ticians,^ particularly the famous i5^^- 
ler, who in his Optices AJironom, hath 
deflgnedly handled this Pbint. 

The Objedions from Pbilofophy 
are too numerous to be diftindly an- 
fwered, efpecially fuch as feem very 
frivolous, particularly diofe ground- 
ed on a fuppofition of the Verity 
of the Arifiotelian Philofophy, as the 
Immutability and Incorruptibility of 
the Heavens, SPc. For anfWers to 
which I {hall refer the Reader to Ga^ 
lil(So\ Syfiem. Mund. But for fiich 
Objections as feem to have fbme 
reafon in them, they are chiefly 
thefe. That if the Earth be moved 
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fre^m W. toE. a Bullet fliot Weft ward 

would hare a &rth(&r Railgej thaii 

one fhot Eaftward ; or if (hot N. or S. 

it would mifs thfe mark 5 or if pcrpcn-^ 

dicuiarly upright, it would drop to 

thfe Weftward of the Gun. That a 

Weight dropp'd frbm the top of a 

Tower would not fall ddwn juft at 

the bottom of the Tower, as we fee 

it doth. That Birds flying towards 

tlie E. would be hindered in their 

Flight, but forwarded in flying the 

contrary way ; with much more to 

the fame purpofe. But riot to enter 

into a Detail of Anfwers that might 

be ^en to the preceding Objefti- 

ons from the Laws of Motion, and 

the Rules of Mechanicks and Ma- 

iliematicks ; lihall only make ufe 

of the moft ingenious Galilao% plain 

Experiment, which anfwereth all or 

inoft of the Objedions (i)i Shuty 

faith he, ymur felf up iiaith your friend 
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in the great Cabin of a Ship^ toge- 
ther with a parcel of Gnats and Flies-y 
and other little ivit^d Creatures* 
Procure alfo a great tub of Water ^ 
and put Fifbes therein. Hang alfo a 
Bottle of Water up^ to empty it filf 
drop by. drop into another fuch Bottle 
placed underneath with a narrotio 
neck. Whilfi the Ship lies fiilly dili^ 
gently ohferve how thfe. little, winged 
Creatures fly with the liiefwiftne/s 
towards every part of tlx Cabin y how 
the Fifhes fwim indifferently towards 
all fides ; and h(m the d^cending 
Drops all falLintotheBfOth ttnder'- 
neath And if you throw anything 
to your Friend^ you needufe no more 
force one way them another y. provided 
the Diflances be. equal. Andif yo» 
leap-, you will reach as fhr one way 
as the other. Having obfervai the/i 
particulars whilfl the Ship lies flill, 
make the Ship, to fail with what Ve- 
locity you pledfey and Jo . long as the 

Motion 
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Motion is uniform, mtfit^uating this 
nsjay and that way, you jhall not per-- 
ceiiae then is dity alteration in the a~ 
forefdid effeBs \ neither tati you from 
them conclude ivhetber the Ship mo- 
n)eth or ^andeth fiill. But in leaping 
you fbaU reach as far on the Floor as 
you did before ; nor by reafon of th6 
Ships motion-, fball you make a long- 
er Leap towards the Poop than thi 
Pr<m^ TiOtwithfiandin^ that wbilfiyoU 
were up in the aif^ the Floor uHder 
youi* feet had tun the contrary wjoy to 
yow" Leap. And if you cafi any 
thing to your Compcmion, you need tfk 
no morefirengtb to make it reach bim^ 
if he fiould he towards the Prowi 
and you towards the Poop, than if 
you fiood in a contrary pofition. The 
Drops fbail all fall into the lower Bot-- 
tie, and not one towards the P oop, a/- 
ihoiigh the Ship Jhall have run many 
feet, whiiji the Drop was in the Air, 
The Fifties in the Heater frail hat^ 
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\iio more trtmble tnfmmming towards 

the forepart of the luby than towards 

the hinder party but Jhatt make to-- 

wards the Bait with equal Swiftnefs^ 

on any fide of the Tub. Andlaflly 

the Gnats and Flies Jhall continue their 

flight indifferently towards all parts^ 

\ and never be driven together towards 

the fide of the Cabin next the Prow^ 

as if wedtried with following thefwift 

motion of the Ship. Andifbybum^ 

ing a few grains oflncenfe^ you make 

a little Smoak^ you fhall perceive it 

to afcend on high^ and hang like a 

Cloudy ^noving indifferently this way 

and thaty without any inclination to 

one fide more than another. The 

caufe \ of which correfpondence of the 

.Effe&Sy isy that the Ship's motion is 

common to all things contained in ity 

and to the Air alfo : I mean when 

^thofe things are put up in the Cabin: 

j)Ut when they are above Deck in the 

^open Airy^ and not obliged to follow 

. " the 
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ii)e Shifs courfe, differences more or 
lefs may arife among the forenamed 
EffeBs. 

Thus Galilao by this one Obfer- 

vation hath anlwered the moft con- 

iiderable Objections deduced from' 

Philofophy againft the Motion of 

the Earth. And thus much (hal! 

fiifEce for the Explication and Proof 

of the Copernican Syfiem j efpecially 

diat part" of it relating to die Solar 

Syjiem. Which things I have more 

largely than ordinary infifted oh, 

for the fatisfedion of many that I 

am fenfible doubt of them, and par- 

dcukrly fome of my Friends (and 

diofe not unfeamed too) who may 

be apt to read my following Book 

with prejudice wherefbevcr I favdur ? \ 

the Copernican Notions. 

Of the New Syjiem, 

And now I pals from the' Second 
Svfteni to the Third, which is cal* 

c 3 led 
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led the New Syfiem^ and by iJbm^' 
the 'Xru^Byfiem ; which extends di^ 
Univerfe to a far mpre immei>fe 
jcompafs, tbafi any pf the other Sy-? 
ftcms dp, prgn to an indefinite 
3pace ; and replenifhes it widi^ iai? 
more ^nd Retinue than ev^ was 
before afcribed unto it. 

This New Syftem U the /amQ 
with the Copernicafiy as to the Syfl^enji 
pf th^ Suii and its Planets ; as may 
be ieen by the Scheme of it in pig, 3. 
Byt then, where?>s theCo^rmcanHvi' 
pothefis fuppofah the ^ment of 
the Fixt Stars to be the Bounds of 
^e tJniverfe, and to be placed at Cy, 
qijal Diftance from jt^i Center the 
Sun J th^ New i^jftem (uppofpthikcTp 
pe many othef Syftems pf Sum and 
PlaneiS) befi^es that in which we 
|iave our re|idence : ^namely, that e- 
yery Fixt Star is a Suri, and encom- 
p£U&d with a Syftem of Planets, 

()p|h Priinary an4 ^PP?^4aryi aswe^ 
asovrs, " Thcfe 
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Thefe fevcral Syilems of the Fixt 
Stars> as they are at a great and fuA 
ficient Diflance from the Sun and 
us ; fb they aie imagined to be at as 
due and regular Diflances from one 
another. By which means it is, that 
thofe multitudes of Fixt Stars appear 
to us of di^rent Magnitudes, the 
neareft to us large ; thofe &rther and 
farther, lelsandle&. 

Of thofe Syftems of the Fixt 
StaiB I have given a rude repr^nta- 
tion in Fig. 3. tc^eth^ with that of 
thp Sun ; which may ierve to give an 
unddHul Reader ibme conception of 
the Hate cf the Univerfe ; although 
there be but litde Hkenefs in it, for 
wajxt cf room to lay out all the fe- 
vml Syftems in due proportion; 
which is neceflary to a true repre* 
(entation of the matter. 

In diis 3d Fig. the Fixt Stars with 
their Syftems (reprefented by little 
Circles, gbout thoie Stars, which 
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Circles fignify the Orbits of their r^- 
foeftive Planets) arc placed without 
die Hmits of the Solar Syftem, and 
the Solar Syftem is fct in the Cen- 
ter of the Univerfe, and figured as 
^ more gi^nd and magnificent part 
thereof? And fo it may be looked 
upon by us, by reafon of its proxi- 
mity and relation to us. But whe- 
ther it be really fo, whether it be in 
the Center of the Univerfe, and whe- 
ther ampng all the noble Train of 
Fixt Stars, there be no Syftem ex^ 
ceeding ours in its n^agnificenfRe-^ 
tinue of Flanels, both Primary and 
Secondary^ and other admirable Con-f 
trivances, is a difficulty, as out of the 
reach of puf Glafles, fo confequent- 
ly above our ability to fathom, air* 
though not at all improbable. But 
j)e the various Syftcms of the Unir 
Yerfe as they will as to their Dignity, 
itisfuffici^nt that in all probability 
^cre are nuany of themj ?ven a5 
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many as there are Fixt ^tars, which 
arc without number. 

This Syjiem of the Univerfey as it 
is phyiically demonftrable, fo is what, 
for the moft part, I have followed, 
in the enlliing Book, but not fo ri- 
goroufly and obftinately, as utterly 
to exclude or oppugn any other Sy- 
ftem ; becaufe as the^^rix of GOD 
are truly great, and*fufficiently ma- 
nifeft their excellence and magni- 
jficence in any Syftem ; fo I was 
willing to fhew the fame in llich 
Syftems as I had occaiion to {peak 
of them in ; becaufe I would not of- 
. fend, and confequendy not bar the 
force of my aiguments upon luch 
Readers, as might happen to be wed- 
ded to the Arijiotelian Principles^ or 
prejudiced to the Ptolemaicky or any 
other Syjiem : Not that I had my 
felf any doubts about this New Sy^ 
J^em^ but think it to be far the moft 

raU-: 
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ladonal and probable of any, for 
thefe reafons : 

I. Becaufe it is far the moft 
magniHcent of any ; and worthy of 
an infinite CREATOR: whok 
Power and Wifdom as they are with- 
out bounds and nueaTure, fo may in 
all probability exert themlHves in 
the Creation of many Syftems as 
well as one. And as Myriads of Sy- 
ftems are more for the Glory of 
GOD, and more dcmonftrate his 
Attributes than one ; fb it is no Id& 
probable dian pofUble, there may be 
many belides this which we have the 
PrivHege of living in» But it is very . 
highly probable the matter is ib, by 
f ealbn, 

%. We fee it is j-eally &, as fer as 
it is poilible it can be diicerned by 
us, at fuch immenfe Diftances as 
thofe Syftems of the Fixt Stars are 
from us. Our Glafl^ are indeed too 

weak 
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w€ak fo to re^h thoje Syftems, as 
to give us any aHurance ' of our fee- 
ing the Planets diemfelvesj that eof- 
compais any of the Fixt Stars, We 
cannot iay we fee them adually mo^ 
ving round their relped:ive Suns or 
Stars. But this we can difcem, v/js?. 
That the Fixt Stare have the Nature 
pf Suns, as I have made probable in 
Book 2. Qbap. 2. As alio diat there 
^e fpme thmgs very like unto Pla- 
nets, which fbmedmes appear and 
di%^ear in the regions of the Yvxx. 
Stars ; as I have ihe wn in my difeourfe 
oi New Starry Bosk j?. CAap. 3. 

But bef;des what I have faid there, 
I have this farther to add from fame 
late obfervadons | have made fince 
my writing that p^ of my Book ; 
and that is, That the Galaxy being 
well known (:o be the fertile place of 
New Stars, the regi^i in which they 
conimonly appear, I am much incli- 
Xn^d to b^ ^f o{Mnion, that the White- 

3 ^^ 
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nefs there, is not caufed by the bare 
Light of the great number of Fixt 
Stars in that place, as hath common- 
ly been thought, but partly by their 
Light, and partly (if not chiefly) by 
the Reflexions of their Planets; 
which ftop and refleft, intermix and 
blend the Light of their relpe<Slive 
Stars or Suns, and fo cauie that 
Whitenefs the Galaxy prefents us 
with ; which hath rather the colour 
of the reflefted Light of our Moon 
than the Primary Light of our Sun. 

And that there are Planets enough 
for this purpofe, I fufped, becaule 
I have fome reafons to imagine 
that there are many more iV^ Stars 
iji the Milky-way ( all which I take 
to be a kind of Planetary Globes) 
than have ever yet been taken no- 
tice of, and that many of thofe pro- 
digious numbejcs of Telefcopial Stars 
vifible there, are of the numbers of 
N^ Stars or Planets^ and not of 
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Fixt Stars only. This Suipicion I 
hiv€ for fome time had, but dpeci-^ 
ally lately from my Views or the 
JVew Star that now begins to di&p- 
pear in the Swans JVeci, Which 
gave me occafion to infped Come 
other parts of that ConfteUation^ 
moft parts of which aire well reple- 
niihed with a numerous train of fmall 
Stars. Amongft which, fomedmes 
methoughts more have prefented 
themielves thro* one and the fame 
Glafs, and fomctimcs I have mid 
^me I thought I before faw : and 
fometimes alfo medioughts I have 
ieen diem hearer to, and fomedmes 
farther off thofe Stars that did con- 
ftandy prefent themielvesr But as 
thefe things are to my felf novel, 
and what I confefs I have rather Sus- 
picions of than 'Certainty, I fhall re- 
fer them to the future Obfervations 
of. my felf, and others, for their Con- 
firmadon; efpecially becauie thofe 

Appro- 
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Approximations and Reoefies of ibme 
of the little Stars I ipeak of fuiMitot 
with the Obfervatiom of £>me ytry 
eminent Aftronomers^ 

Thefe Obfervations ^ th^ will 
ff^tcQ. tx> lis a newi and admliable 
Scene of the Heavens (if it be as I 
iuiagine) fol earneftly recommend 
the Enquiry intd it to inch as de- 
light in dipfe matters; For the do-^ 
ii^ of which, I omceive it may be 
fiifficienty and die eafidft cxxtiiby to 
make the C^fervations iii fbme due 
part of the Milky- way, ai ib iamt 
part: of the BvHin for inflanee ; and 
I would advifc tiiat an Area of the 
Heavens may be taken in^ contain^ 
ing as much <x a4ittk more dian fal-^ 
leth widiin the compa6 crf^ the Tde- 
fcopeyou makeufeof: Whidiwas 
the way I pradifed^ and that part of 
the Heavens, in which I (Aferved. 
All the Stars that fall widiin this A^ 
r^, an exa^ Map muft be taken of, 

which 
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which will fhew wiwn any VMiati- 
ons happen. And for taldng in the 
larger Area of the Heavens, a Gla£ 
of 6 or 8 Feet is fufficient, at^ ra- 
ther better for the purpofe thsui lon- 
ger Glaflesj which tafce in leis, and 
are m<xz troubkfome in ufing. 

Having thus reprefented the State 
of Ae .Unwerfe according to the 
Nhv Syflim of it, the uflial Que- 
fti<Mi is, what is the ufe of fo many 
Planets as we fee abbut the Sun, and 
fo many as are itt*agined to be<about 
the Fixt Stars ? To which the anfwet 
isj That thw are Worlds^ or PUu:c4 
of Habitaiimy w^ch is cdneloded 
from their being <&7^^^^, and Wdl 
pro^aded for Hahiitatioh. Thii is 
pietty manifeft in our Solar Planets^ 
feom their being' opak&BtitUes as xmi 
Earth is, con'fi&ng in afl prdbabiKty 
of Land and Waters, ftifis and Val- 
Ues, havii^ Atn;K)Q>hereS'about'Chen)) 
Moons miniftring.unta them, and 

being 
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being enlightned, warmed and in^ 
fluenced by the Sun ; whofe yearly 
Vifits they receive, for Seafbns ; and 
frequent Returns or Revolutions, for 
Days and Nights. All which parti- 
culars are fully treated of in the fol- 
lowing Book, and need not there- 
fore to be anticipated here. Only 
dio-e is one thing, which for wa:nt 
of (ufHcien^t Obfervations, I could 
not fb fully fpeak of as I would ; and 
that is concerning the Seas in thi 
Moofh ^ Book 5. Chapi^ Note a» 
whofe very exiftence Mr. Huygens 
(m) denies, faying, Mariumverh fimi- 
Ihudinem illic nullum reperio^ &;c. i. e. 
In the Moon I find no likenefs of Seas, 
altho Kepler and mofi others are of 
a different opinion. For thofe vafi 
plane liegions^ which are much darker 
than the mountainous partSf and are 
commonly taken for Seas, and bear 
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the names of Oceans ; in tbofe verypla^ 
ces viewed with a long Tele/cope-, I find 
little round Cofoities with Jhadows fal- 
ling within them ; which cannot agree 
nvith the Surface of the Sea : as alfo 
tiofe very large Fields when carefully 
viewed^ donot prefent us with a Super- 
ficies altogether equal. Wherefore thefe 
cannot be Seas^ but are fuch places as 
confifi of a lefs bright matter than that 
*whifih is in the more hilly parts ^ but in 
which alfo there are fome places brighter 
than others. Thus the moft ingeni- 
ous Mr. Huygens^ who then proceeds . 
to (hew that there are neither Rivers, - 
Clouds, Air, or Vapours. 
. But that there are Seas or great 
CoUedions of Water, and confe- 
quently Rivers, Clouds, Air and Va- 
pours in the Moon, I fhall inake out 
from fome of my own Views and 
Obfervations ; many of which were 
made with Mr. Huygens% own long 
Glafi before mentioned : through 
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which, and all other long GlafTes, in- 
{Vead of imagining the LuAar Spots • 
to be unlike Seas, I have always 
thought diem to look more like 
Seas, than through fhort Glafies. 

It is true indeed diat in thofe 
Spots We take to be ^e Seas, there 
are fuch Cavities as Mr. Huygem 
fpeaks of, or rather Mountains with 
{haded Cavities in them, as alfo (bme 
parts lefs dark than others. Thus 
in the Southerly Parts of the Lunar 
Euxine and Mediterranean, in the 
Sinus Sirbonis, th& ^gyptiati, and di* 
vers other Seas, there are (everal 
fuch Parts that a^^ear mc»^e lumi- 
nous than others, fbme having the 
appearance of Rocks and lAands, 
fome of large Shallows, particularly 
towards the Shores, and efpecially in 
the Seas bordering on the Conti- 
nents, fuch as the great Southern 
Continent of ^'^ Lunar J^gypt and 
Palejiine. But this is no conclufive 

argu- 
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ai^tsient oi thole parts not being 
Seas ; becaufe they may be Seas ha*- 
vii^ many Iflands and Shallows in 
them. But then in other Parts, and 
even in ibme Parts of thefe laft na- 
med, the Spots appear darker, and 
with but few of thofe Eminences or 
lilandfi, thofe brighter or fliallow 
Parts. Thus the Northerly Euxine 
and Mediterraneatty the Palus Mao- 
tisy and many other of thofe Lunar 
Seas ; few of thoie parts that have 
the afpe<3: of Iflands or Shallows are 
to be diicemed in them, only one 
Jierej and another there, at confiday 
able diftarices from one another. 

And in this very manner I doubt 
not oar terraqueous Globe would ap- 
pear, if yiewed at the Moon, or at 
feme Miles aloft. We fhould there 
j^ceivfe our deep Oceans would be 
<A ?L darker Colour, like the darker 
ipots of the. Moon ; and the fingle 
liles c£%t, Helena and Afcenfiotiy aoid 
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the more numerous ones oi Ladronesy 
Canaries-, Azores ^ &c. to have the 
fame appearance that the few feat- 
ter'd Iflandshave in the deeper Lunar 
Seas : and our fhallowSeas with their 
numerous Rocks and Iflands diiper- 
fed about them> efpecially towards 
the Continents, would look astho^ 
in the Moon do. 

That a Reader unacquainted with 
the Geography of the Moon, may- 
apprehend what I have feid here and 
clfewhere, concerning the parts and 
appearances of the Moon, I have 
reprefented them in Fig. lo. and i r. 
In Fig. lo. the Face of the Full 
Moon is reprefented, its bright and 
dark parts with moft of the Numes 
given theni by Hevelius^ whofe Lu- 
nar Geography is juflly the mbft fol- 
lowed. In Fig. 1 1 . I have reprefoi- 
ted the appearance of the Moon's 
Edge on this lafliVtra. 4. 1714; fbon 
after the Quadrature, for the expli- 
cation 
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cation of what is faid concerning 
the Evenneis o£ the Surface of the 
Lunar Spots in Book 5. Ch. 4. Note a. 
It may be there obferved that the 
furfaces of all the Seas appear ftrait 
and level, only the top of here and 
thqi^ a Rock or Ifland prefents it- 
felf at a fmall diftance. Thus the 
furface of the Hyperborean Sea be- 
tween a and b appears even and le- 
vel, although, thorough a Telefcope 
that Sea looks, but like a great Lake 
or Marih. So do the parts of the 
Mediterranean about d. from h to /, 
except when they are interrupted by 
Rocks or Land, as they are at ^, g by 
and c. At the laft of which places, 
begins a. ridge of Hills encompafllng 
the Northern part of the Mediter- 
ranean, which makes a pretty {hew 
in the Telefcope. 

And now confidering hpw ac- 
compliihed the Moon, and all the 
other Planets are for Habitation, 

d 3 jjiow 



liv A Plurality of Worlds. 

how fblemn an Apparadas in them 
for this fervice: and confidering alfb 
that thefe Accoutrements relate to 
their refpedive Planets only, and in 
all probabiHty are of litde or no ufe 
to our Earth ; with great reafbn 
tiierefore the Maintainers of the new 
Syftem conclude thofe Planets, yea 
all the Planets of the Sun and of the 
Rxt Stars alfo, to be habitable Worlds ; 
places, as accommodated forHabi-* 
tation, fo flocked with proper In^- 
habitants. 

. But now the next Queftion com-? 
fnonly put is, What Creature^ are 
they mhabited with ? But this is a 
difficulty not to be rcfolvcd withibut 
^ Revelation, or far better Inftru^ 
ments than the World hath hither* 
to been acquainted widi. But if the 
Reader fhould have a mind to amuie 
himfelf with probable Guefles about 
the Furniture of the Planets of our 
iSolar Syflem, what Countries 'tis 
< ^ \ ' proba- 
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probable are there, what Vegetables 
are produced, what Minerals and 
Metais are afForded, what Animals 
live there, what Parts, Faculties and 
Endowments they have, with much 
more to the fame purpofe ; he may 
iind a pleaiantentertainmait enough 
in the great Mr. Chrifiian Huygenis 
Cofmoth^rot and fbme other Authors 
that have written on the Subje6;. - 
To which I (hall refer him, rather 
than give either him or my k\( any 
farther trouble about thefe matters, /. 
which are merely conjeduraL /^ 

Thus having, for the iake of the • 
unskilful Reader, ^ven an account 
of the thr^ Syfiems principally con- 
ceroed in the following Book, and 
having alio, for the (kke of the Doubt- 
ing Reader, infifted more largely than 
ordinary upon the two laft of tho^ 
Syfteqas, little lemaineth for the 
putting an end to this long Preface, 
lut to make myExcufe (if it needs 
■ ^ d 4 any) 
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any) for affigning the Diameters and 
Diftances of the Heavenly Bodies in 
Englifti Miles, rather than other lar- 
ger Meafures, which would perhaps 
have come nearer the truth. But 
this was alio for the fake of fiich as 
arc ^ot very converfant in Aftrono- 
mical Matters and Dimenfions, who 
can better underftand you, when you 
fay, It is fo many Miles, than fo ma- 
ny Degrees, Minutes, or Seconds, or 
Semidiametcrs of the Earth, or the 
other Planets. 

And now for a Conclulion, I fliall 
only intreat all my Readers to join 
with me in their earneft Prayers, 
that as this Work is defigned for the 
good of Mankind, particularly for 
the Cbnvidlion of Inhdels and Irre- 
ligious, for the Pronaotion of the 
Fear and Honour of GOD, and the 
cultivating of true Religion, fo it 
may have its defired EfFed. 



W. D E R H A M. 
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1,/UI^^^ Introduction. /^y-y^- 

HE ffalmifl faith, (a) 
Tie Heavens declare the 
Glory of GO D ; and 
the Firmament (heweth-^ 
publickly declareth, tel- 
leth forth, or preacheth his Handy 
Work, as the Hebrew Word fignifies : . 



{«) Pfal. ip. j,z, J. 

B that 
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coUeded this Knowledge of a Deity. 
Men^ faith he, began to acknowledge 
a Gody when they faw the Stars 
maintain Jo great a Harmony^ and 
the Days and Nights through all the 
Year, both in Summer and li^inter 
to ohferve their Jiated Rijings and 
Settings. And to pafs over a great 
deal of this kind, that I could cite 
from divers Heathen Authors, Tf^hat^ 
faith the Stotck in T^ully^ (a) can be 
Jo plain and clear ^ as when we be- 
hold the Heavens y and view the heor- 
venly Bodies^ that we fhould conclude 
there is fome Deity of a moji excellent 
Mindy by which thefe things are go- 
verned I — —APrefent and Almighty 
God. Which he that doubts of Ida 
not underftand^ laith he, why he 
jhould not as well doubt whether there 
be a Sun or no that fhines. And then 



{a) ^lid enim poteft ejffe tarn apertum^ tawqui 
perfpicuum^ cum Caelum fufpeximus^ £5?^. DeNat. 
Deor, L, z. c> 2, 

he 



of all Nations. 



he goes on to prove that this can 
be no idle Fancy depending on the 
Caprice oi Man, but a well-groun- 
ded, fiibftantial Opinion, bearing the 
Teft of Ages, and confirmed by the 
Length of Time. For , faith he, 
^ime wears out the Figments of Opi- 
nions ^ but confirms the yudgments of 
Nature^ or luch Notions as are 
grounded upon the true Judgment 
and Nature of Things. For. which 
reafon<^ iaith he, both among our 
f elves ^ and in other Nations ^ the Fene-- 
ration of the Godsy and the Sacrednefs 
of Religion augment and improve every 
Day more and more. 

Thus the Heaveits declare the 

> 

Glory of Gody even to the Heathen 
World, fo manifeftly are they the 
Handy- Work of God. And that 
they are his Work, will appear by 
taking a View of thefe feven Parti-- 
cylafs, 

P 3 I. The 



Divifion of the Work. 



I. The Magnitude of the Hea- 
vens. 

II. The great Number of the 
Heavenly Bodies. 

III. Their Diftances. 

IV. Their Motions. 

V. Their Figures. 

VI. Their Gravity. 

VII. Theu- Light and- Heat, and 
the admirable Provilions made for 
thoie Benefits. 



BOOK 






BOOK I. 

O F T H E 

MAGNITUDE 

O F T H E 

UNIVERSE, 

AND THE 

B o D I E s therein contained. 

Chap. I. 

'The Ancient and Modern Reckonings 

compared. 

EFORE the Invention 

of the Telefcope, theUni- 

verle was thought to b? 

confin'd within far mor? 

narrow Bounds, than it is fince 

found to be, the fixt Stars being 

B 4 ima- 
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imagined to be all placed in the 
Starry Heavens (which they called 
the Firmament) at equal Diftances 
from the Eardi (the Center) like 
fo many golden Nails driven in the 
Top of fome arched Roof, or o- 
ther circular Concave, encompafling 
our Eye, Thefe, although far more 
narrow Bounds, and a more Jfcanty 
Reckoning than it fhould be, yet 
was fufficient toiftiew who was the 
Maker of fuch a ftupendous Arch, 
and fo noble a Train as is con- 
tained therein. 

But according to the modern 
Reckoning (which is far ~the moil 
rational, and grounded upon bet- 
ter Phaenomena) we fhall find this 
Branch of the Creation far more 
magijificent, and worthy of its in- 
finite CREATOR, than thofe for- 
mer Computations made it. 

And how grand and magnificent 
a Strudure the Heavens are, will ap- 
pear 
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pear by a diftind: Confideration of 
the Magnitude of the Heavenly Bo- 
dies themfelves ; and of the Space in 
which they are. 

Chap. II. 

The Magnitude o/* /y5^ heavenly 

Bodies. 

ALthough we are not able to 
give a certain Determination 
of the Magnitude of the Heavenly 
Bodies, by reafon of their vaft Di- 
flances, yet enough we know, and 
are fure of, concerning their im- 
menfe Magnitudes, to convince any 
one that they are the Works of 
GOD. But to come to particulars. 
The Meafure by which we ufual- 
ly gage and compare the Heavenly 
Bodies, is our Terraqueous Globe ; 
of whofe Dimenfions and Bulk we 

can 
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can make a pretty good Eftimate, 
having tolerably good and accurate 
Obfervations leading us thereto : . the 
Particulars of which I have had Oc- 
caflon elfewhere to fpecify (a). 

By thefe Obfervations it appears 
that the Diameter of this our Globe 
is above 79 Hundred Miles ; that 
confequently its Surface is a good deal 
above 199 MilUons of Miles, and its 
folid Content or Bulk near 265 
Thouland Millions of Miles. If 



-' ! •* » ' • • "• " I. ' > I II f ii ■ ,»mk 



(a) Pby/uo-tbiol.h.z, Ch.z. In which Place 
I have made ufe of Mr. Pickarfs Meafure of the 
Earth. But notwichftanding the Difference be 
but fmall, viz. a little above 3Z Miles in the 
\9h0le Diameter of our Globe, yet I fliall make 
ufe here of our Mr. Norwood's and Monf. Caffim^s ^ 
Meafures, becaufe they agree toalmoft a Nicety, 
and Mr. CaJ^nrs were maae (by the French King's 
Command) at greater Dittances, with the great- 
eft Accuracy. And according to thefe Meafures, 
the Diameter of the Earth is 75^7*7 Englifh 
Miles, its Surface ipp444X0i Miles, and its 
folid Content 26485-6000000 Miles. 

there- 
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therefore we fhould go no farther 
from Home than oUr own Globe, a 
Mafs we here have worthy of an In- 
finite Create, a work proclaiming 
that great Being diat made it. 

But as vaft a Body as diis leems 
to be, it is much leis than many, yea 
moft of the Heavely Bodies that are 
vifible to us, except two or three of 
the Planets, which feem to be le& 
than our Globe, namely Mars, whofc 
Diameter is reckoned to be but 4875 
lEnglifh Miles, and the Moon^ whoie 
Diameter is but 2175 Miles; and 
Mercury-, whofe Diameter is 274^ 
Miles [a) ; but yet thefe are vaft and 
amazing Bodies too. But for the reft ; 
there is good Reafbn to imagine their 
Bulk exceeds that of our Terraque- 
ous Globe. Thus the two fuperior 

Planets 



{a) The Number of Mile» which I have 
here, and all along afligned to the Diameters 
pi jhe fever^ Planets, arc the mean Numbers 

between 
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Planets by far exceed us ; Saturn be- 
ing computed at ^3451 Miles in 
Diameter , and confequently at 
427218300000000 Miles in its 
Bulk ; and Jupiter 2X. 1 3065 3 Miles in 
Diameter, and 92001 1200000000 
Miles in Bulk. But yet as amazing 
Maffes as thefeallare, yet they are all 



between Mr. FJamfteed's in Mr. ff^hijion's Aftro'- 
nomical LeStures^ and Mr. Huygen^s in his Syji. Sa-^ 
turn. zndCofmotheor. which (as Mx.fFhifion firft 
fuggeftcd to me) fecm to be neareft the Truth. 
For whereas the Rays of Light when intercept- 
ed by the Edge of a Knife or other Body, 
ate (as Sir Ifaac Newton obferves in his Princip. 
L. I. Prop. 96.) fomewhat bent, as if attrafted 
from a ftrait Line by that Body j and whereas 
Mn Flamfieed^% Meafurcs were taken with a Mi- 
crometer that pinchcs^or clafps the oppofite Edges 
of a Planet, which would incurvate the Rays 
one Way 5 and Mr. AS/jg^^'s were taken with the 
Interpohtion of a thin tapering Plate covering 
the Planet, as far as the Extremity of its Face, 
which would caufe an Incurvation of the Rays 
the contrary way 5 therefore Mr. Flamjieed*s Mea- 
fures are as much too little, as Mr. Huyiens*szic 
too large, and confequently the Mean between 
them, probably neareft the Truth. 

far 
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fax out-done by that Aupendous 
Globe of Fire, the Sun ; which as it 
is thic Fountain of Light and Heat to 
^11 the Planets about it, affording 
them by his benign Rays, and kind- 
ly Influence, the great Pleafiires and 
Comforts of Life ; fb doth it as far 
fiiTpafsthemin its Bulk ; its apparent 
Diameter being computed at 822148 
EngKfli Miles, and its folid 'Content 
at 290971000000000000 Miles, 
fuppoiing the Face we fee of the Sun 
to be its true and real Globe. 

Thus ftupendous are the Magni- 
tudes of the Globes of this, our So- 
lar Syfiem. But thele are not all, 
nor perhaps the moft confiderable 
Bodies of the Univerfe. For the lixt 
Stars, altho'. in Appearance but lb 
many golden or flaming Spots, yet 
are, with great probability, fuppofed 
to be fo many Suns, furrounded with 
their refpedive Syftems of Planets, 

as our Sun is ; and imagined to be no 

lels 
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kfe in Magnitude, if not greater, 
((bme of them at lead) than our Sun 
is, but only diminiilied in Appear- 
ance, by thdr prodigious Diftances 
from us. 

If now we reflect upon the pro- 
digious Mafles of thofe many Hea- 
venly Bodies that prefent themfeives 
to our View (and many more I /hall 
{hew arc*unfeen) what a (urprizing 
Scene do the Heavens afford us of 
the great CR E A T O R's Power 1 
A Train of fijch immcnfe Bodies, 
that what lefs than an Almighty 
Hand, could firft find Matter iiiificir- 
ent for, and then compofe, ftich 
Magnificent Works \ But yet what 
is the Magnitude of all; thefe Bodies 
to that immenfe Space in which diey 
are ? Which is the next thing to be' 
confideredi 



Chap. 
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*C H A P. IIL 

Of the Immensity of the 

Heavens^ 

IT is neceffaiy that I fhould give 
a diftirkSfc confideration to the 
immenfe Space polfeft by the Hea- 
venly Bodies, becaufe it was oiice 
imagined to be limited by the nar- 
rower Bounds c^ the Ptolemaic Sy- 
fienty by that which they called the 
'ATrAewns, the Starry Concameratiofty 
or Firmament of ^e fixt Stars, as I 
have before intimated ; but now 
with fer greater Probability and 
ReafoB, it is extended to an indefi- 
nitely larger Space, a Space fufHcient, 
without all doubt, to contain all the 
n(^)le Variety of Syftems therein ; 
not only our own of the Sun, but all 
thoie i^ers I mentioned, of the iixt 

I Stars 
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Stars alfo. But for the better proof, 
and more eafy Apprehenfion of the 
Magnitude of this vaft expanded 
Space, let it be confidered, 

1. That feme, if not eveiy one, 
of thofe vaft Globes of the Univerfe 
have a Motion. This is, in {bme, 
manifcft to our Sight; and may eafi- 
ly be concluded of alj, from the 
conftant Similitude and tjlonfent that 
the Works of Nature have with one 
another. But in what manner thefe 
Motions are performed, whether hy 
the Motion of the Heavenly Bodies 
round the Earth, or by the Earth 
round its own Axis, or any other 
way, it matters not much now to 
enquire. 

2. It is manifcft that the Earth is 
fet at llich a due Diftance from the 
Heavenly Bodies, and the Heavenly 
Bodies at llich a due Diftance from 
one another, as not to interfere, 
clalh with, or diforder one another. 

Nay 
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Nay fo great is their Diftance, fb 
convenient theit SitUatiOft, that they 
do liot {o much as eclipfe oiie ano-» 
ther, except fuch Planets as are cal-^ 
led Secondaty. 

3. It is farther manifeft alfb^ 
That thofe vaft Boidies are fo far ofFj 
as to appear ' extreamly fmall to our 
Eye, confideriiig their prodigious 
Magnitudes. 

Now for the efFeding of this^ or 
any of the other Matters, it is ne-^ 
ceflary that there be a fuiEcicnt 
Space. And that there is fiich, and 
what that Space is, we may make a 
Judgment of by confidering PaN 
ticulars, according to the beft Ob- 
fervations we have of thefe things. 

And to begin neareft Horrie ; the 
neareft of the Heavenly Bodies to us^ 
is the Moon \ whofe Orb is the leaft. 
of any of the Celeftial Globes, bii^l 
yet fhe takes tip a Space of ilear 48a 

C thoti- 
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thouland Englifli Miles in Breadth (a) 
to perform her monthly Revolution 
in. And as for the Earth, if with 
the Moderns we fuj^fe it, together 
with its SateUite the Moon, to re^ 
volve round the Sun ; or (which a-^ 
mounts to the fame thing) if the Sun 
revolves round the Earth, this Mag- 
nus Orbisy as it is ulually called, is a 
Space of above 540 Millions of 
Miles Circumference (b)y or 172 

Millions. 



(a) The Moon's i»^tf»Z)i}?<«»r^ from the Earthy 
according to Sir Ifaac Newton*^ Princip.p. 43.0. 
is 60 ^ Semidiameters of the Earth, according ta 
which the Diameter of the Moon's Orbit is 
47PPOf Englifli Miles. 

(H) Concerning the Diftance between theSuat 
and the Earthy there is a great Difagreementbe^ 
twcen the former and latter Aftronomers, occar' 
fion*d by the Difagreement between their OUer-^ 
vations of th^ Sun's Horizontal Parallax (which' 
is equal to the Earth's Semidiameter viewed at 
the Sun) Tycbo making it 3 minutes, Kepkr bat 
one, BuUiaUits z minutes, 2 1 feconds, and Ric^ 
cioVt but 28 feconds. Confequently the Diftan- 
ces arifing from hence are kls than thofe of the 

latter 
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Millions of Miles Breadth. And if 
to that we add the Increment caufed 
by the Sweep of the Moon, or the 



latter Aftronotncfs. The very ingenious and ac* 
curate Monf. de la Hire'm\i\%Tabul.Jfiron. thinks 
the Sun's Horizontal Parallax to be not above 6 
fcconds^ and his Diftancc therefore to be 34577 
Semidiametersof the Earthy ovii69^z%oj Eng- 
lish Miles. But although his Obfervaticns were 
made fince, yet 1 {hall make ufe of Monf. Cajfi^ 
nPs Number, being deduc'd from very ingeni- 
ous and accurate Obfervations of the Parallax of 
Mars^ ^nd agreeing nearly with the Determina- 
tion of two gteat Men^ Mr. Flamjked and Mr. 
Huygens^ and I may add Dr. Hally too, who 
make it about i o on looo Diameters of the Earth 4 
That great Aftronomer (Monf. CdJJini I mean) 
a^ns a Number between them, in his LesEk-^ 
wens dt V jiftron. §. 37. That theSurCs Parallax 
heingjuppofed to he pi Seconds^ gives the Diftdnce of 
the Sun from the Earth 1 1 600 Semidianictcrs of the 
Earth: which are equal to 86of 1398 Englifli 
Miles. And imagining the Magnus Orbis to be 
t Circle (as it is indeed anEllipfis not much dif- 
fering from a Circle) the double of that Number 
Is the Length of its Diameter, viz, iytiozjgf 
Engliih Miles. 

Thefe Numbers are different from thofe T have 
afligned in my Phyf%co-the6h B. I. ch.4. Notcf. 
from a Miftake at that time. 

C 2 Excur- 
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Excuriion of her Orb beyond the 
Magnus Orhis^ we fliall have a Space 
yet broader by near 280 Thoufand 
Miles. But as yaft a Space as this 
feems to be, yet it is not fuch as to 
caufe either the Earth or Moon to 
clafli with any of the other Celeftial 
Globes, as I have faid ; nay, fo far 
from that, that not (o much as their 
Shade approaches any of them. In 
which cafe, what ample Orbs muft 
the three Superior Planets have ? 
what a Space is neceflary for them 
and their more numerous Moons to 
perform their much larger Courfes 
in? And accordingly, luch Spaces 
they and the reft of the Planets are 
all found to have : Saturn an Orb of 
i(5'4 1 526386 Englifh Miles Diame- 
ter ; Jupiter an Orb of 895 1 34000 
Miles ; Mars of 262282910 Miles ; 
Venus of 124487 114 Miles; and 
Mercury an Orb of 66621000 En- 
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glifh Miles (i^:) : all of them Spaces 
{o accurately laid out, and Diftan- 
ces fo duly proportioned to their 
Revolutions about the Sun, that a- 
bundandy manifeft infinite Wifdom 
to have been concerned in their Ap- 
pointment, as I intend to fhew in 
proper Place. 

But now after this Account of 
this fb prodigious a Space as that of 
our Solar Syjiem is, what is it to the 
nearly inRnitc Expanfum occupied by 
the reft of the Heavenly Bodies ! Of 
which we may have a faint Adum- 
bration by confidering the Diftances 
which, with die greateft Probability 
of Obfervatiori and Reafon , are 
afligned to the Fixf Stars. In order 

(a) Thefe Numbers are deduced from the Di- 
ftance between the Sun and Earth afligned in the 
preceding Note, and Sir Ifaac Newtoif^ Dilhn- 
ces of the Planets from the Sun computed from 
their Periods in his Principia^ L. 3. Phanom. 4. 
and are, as I humbly conceive, much more accurate 
than other Calculations that I have met with. . 

C % to 
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to the making an Eftimate of which 
Matter, let it be fuppofed (which i^ 
ufually allowed) that the fixt Stars 
are fo many Suns ; that they are of 
the fame, or nearly the fame Magni-^ 
tude as our Sun is ; and that the Diffe- 
rence of their Magnitudes arifeth 
from the Difference of their Diftan-r 
ces. If fo, then it will follow. That 
the fixt Stars are each of them as 
much farther from us than the Sun, 
as their apparent Diameters are lels 
than that of the Sun fa). And foraP- 
much as few of thein appear otherwife 
than as Points even through our beft 
Telefcopes, therefore how prodigioufr 
ly farther muft they needs be from us 
than the Sun is, to caufe their Ap- 
pearance to be fq very much lefs than 
the Sun ? For an Example, let us 
fake one of the fixt Stars fuppofecj 

(a) Comparp the ^'Ag^cxow.iIiT.D avid Gregory\ 
Petponftration of this in l^JJixon. L. 3. P?op. 
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to be neareft to us, as beiug the 
brighteft aiid largeft, namely Syrus. 
How this, by accurate Obfervations 
(a) hath been found to be in Appear- 
ance 27664 times lefs than the Sun; 
and confequently, by the foregoing 
JR-ule, it is fo many times farther off 
than the Sun is, which will amount 
to above 2 Millions of Millions oiRng- 
lijh Miles. And if fo, what an im- 
menfurable Space is the Firmament ? 
wherein a great Number of Stars lef- 
fer and lefler, and confequently (ac- 
cording to the fcM-egoingSuppofition) 
farther and farther ofF^ are feen with 
our naked Eye, and many more dif- 
covered with ourGlafles, and ftill 
niany more and more with better 
Gk&s (b)^ and in all probability 

many 

(») See Mr. Huygens in Qofmotheor. p. 1 37. 

{b) In viewing the Planets with my longer 
Olailes (efpecially the Planets of a weaker Light) 
it often fidls out that divers of the fixt Stars,^ 
mi damfi of theip very fmall, prefent tbemfelve& 

C 4 «k 
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jnany other? that efcape the reach of 
our utpioft Art to defcry : which 
may confequently be as far diftant 
from thof? we fee, as thofe gre from 



at the fame time within the Glafs, notwith- 
ilanding its jirea is not fufficicnt to contain 
both Jufiter and his moft diftant Satellites. By 
which means it is fometimcs difficult to diftin- 
guifli between thofe Fix'd Stars and the Sa- 
fellites of the Planets, Thus I h^ve fometimcs 
been ready to fanfy that I faw one or more Sar 
teUites near Mars^ until by future Obfcrvations 
I perceived they were only fome of the TeleC- 
fcopick fix'd Stars lying in the way of Marsi. 
So about Saturn^ I have often difcerned the 
Likenefs of many Satellites^ but I am not fure I 
pver faw above three. From whence it is manir 
feft, that in all Parts of the Heavens there arc 
many Stars which prefent themfclves to our Eye 
through our long Glafles, thgt j^re otl^erwifc inn 
etous. 



CsAm 
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Chap. IV. 

PraBical DeduBions from^ and Re^ 
Jlexiom upon-t the Magnitude 
of the Heavens, 

HAVING fet forth the prodi- 
gious Magnitude of the Hea- 
venly Space, and of the Bodies there- 
in contained, before we proceed far- 
ther, let us paufe a little, to confider 
what Influence thefe Thin^ ought 
to have upon us. 

And in ihort, who can behold 
the Regions above, and confider the 
Things therein contained, and at the 
iame time not own them to declare 
the Glory of God f Who can view that 
immcnfurable Firmament in which 
jjipfe Bodies are) and not acknow- 
ledge 
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ledge his Handy- Work? We admire, 
as juftly we may, the vaft Bulk of 
this our own Globe : but when we 
confider how much it is (urpafled by 
moft of the Heavenly Bodies^ -what 
a Point it degenerates into, and how 
very little more even it, and what we 
call its Great Or^ together alfo, are, 
when feen from the Heavens, this 
gives us a juft and noble Idea o£ the 
Infinite Creator s Works, fudi as is 
worthy of God, and fiich as m^y 
make us flight, not overvalue, this 
litde Heap on which we dwell, and 
cauie our Thoughts and Defires to 
foar among the Heavenly Glories, 
But fcM" an Application of thefe Con-^ 
fiderations, let us hear Senecds Re-^ 
flexions upon the Matter (a)y who ou 
this Account recommends Virtue, 
not purely becaufe it is a noble thing 
in its own Nature.^ and a great BkJJing 



jj . • .1 I 



(a) Nat. Quasf|. L. \ . Prae&t, 

/ft 
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to be free from Evil^ but alfo becaufe 
it enlargeth the Mindy and prepares 
it for the Knowledge of Heavenly 
tbingSy and makes it ft to affociate 

^uoith God (a) T^en^ laith he, the 

Mind hath the confummate and full 
good of our human Statey when ha^ 
^ing conquered all Evily it f oars a^ 
lofty and wandering among the Stars 
ftbovey it is able to deride the ftately 
^truBures of the Wealthyy and all 
their Riches. *, — • N either y laith he, 
mn it contemn the Porches and Roofs 
Jhining with Ivory y the clifd GroFoeSy 
and the fleafant Streams conveyed to 
their Houfesy until it hath wandered 
throughout the World y and from abova 
Rooking down upon this littU Gl(^ 
covered in a great meafure by the SeOy 
(indy where not foy flovenlyy and «- 
ther burnt up in one party or frozen 
jn the other y it then faith to it f elf 



(a) ^i in cQnfortiurff DEIveniat. 

' ■■■■■' ■'■■■"■■■ ' ■ /^ 
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Is this that little Point that is di'vided 
among fo many Nations by Fire and 
Sword f Oh how ridiculous are the 
Bounds of Mortals ! when this River 
divides this Nation, that Mountain 
boundeth another, and that Defart 
another ? For as for this World, 
faith he, // is a Point in which ye 
fail y in which ye war^ in which ye 
difpofe of Kingdoms. But above^ are 
vafl Spaces^ into the PoffeJJion wbere-^ 
of the Mind is admit tedy on Condition 
it hath brought but little of the Body 
along with ity that it hath cleanfed 
itf elf from every filthy things and be- 
ing dif engaged from the Worlds hath 
made itf elf illuflriousy by being expe- 
ditious and lights and content with lit- 
tle things. Whenjuch a Mindy faith 
he, hath touched thofe Celejiial Regi- 
onsy it is then nourifbed and grows ; 
and as if delivered from its Bondsy it 
returns to its original State. And 
this Argument it hath of its Divinity y 

that 
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that it delights in divine Matters, 
and is comierfant with them, not as 
things Jirange, hut its own. There it 
fecurely beholds the rifing and Jetting 
Stars, their different Courfes, &c. 
^iTiere this curious SpeBator difcuffes 
every thing, and fearches out every 
thing. And indeed what Jhould it 
do hut fry into thofe Matters, Jince 
he knows they belong to himfelf? Then 
he contemns the narrow Bounds of his 

Habitation in this World.' And 

here at lafi he learns what he hath 
long enquired after: there h» begins to 
know God (a). 

(f)mi!i?KifitDEVMmffi. . , 
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THE 

Gr^^/ NUMBER 

OF THE 

Heavenly Bodies. 

C H A p. I. 

^ General f^iew of the Numbers 
o/" Ms Heavenly Bcxlies. 

I A V 1 N G in the preceding 
; Book given a Demonftra- 
I tion of God from the Mag- 
nitude of the Heavenly 
Bodies, I fhaU do the lame in this 
from 
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from their Number ; a Number 
fo great, that we cannot view and 
confider therii without Aftonifli- 
ment. Were there no more of thenl 
than the Sun, and the Planets (bodi 
Primary and Secondary) (uppoled to 
move about him, there would be a 
Number fufficient to manifeft an Al- 
mighty and Wife CREATOR. But 
when we view the Heavens, and fee 
our felves furrounded with fo prodi- 
gious a Number of illuftrious Bodies, 
of various Magnitudes ; when we 
go to other Parts of this our Globe, 
from the Northern, fuppofe, to the 
Southern Pole, and there difcover a 
great Multitude of other Stars that 
Were never feen in our Hemifphere : 
when we perceive the Heavens thic|5L 
befet with them in every Place ; aiid 
when (as I already hinted) we view 
the Heavens with our Glaffes, and 
difcover many more than our naked 
Eye could reach ; and when we again 
3 view' 
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view them with better and better In- 
Aruments, and ftill difcover more 
and more of thofe Starry Globes j 
when particularly we furvey what 
they call the Milky-Wayy and fee 
the prodigious Number, I may al-^ 
moft lay Clufters of Stars, that fill 
that Region of the Heavens, and caufe 
that remarkable Whitenefs there : I 
fey, when we fee fiich prodigious 
Numbers of thofe Heavenly Bodies, 
which no Art of Man can number ; 
and when we farther confider, that 
in all probability we do not fee the 
half, nay perchance not the thou- 
fandth Part of what the Heavens do 
contain ; as we cannot but be ftruck 
with Amazement at fuch a multi- 
tude of god's glorious Works, lb 
we cajmot but own the great CR £- 
ATO R in them ; and we are worfe 
than Men, if we do not give him his 
due Praifes. 

C H A I** 
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Chap. IL 

^hat the Fixt Stars are Stiris encohi- 
pajfed with Syjiems of Planets. 

ALTHOUGH the Number of 
the Erratick, and Fixt Heavenly . 
Bodies we fee, are fufficient to kt 
forth the Exiftence and Praifes df 
their ^r^^f CREATOR, yet there 
is one thing more that I cannot ekfi- 
ly ^fs over (though it hath only 
high Probabilities for it) becaufe it 
gives us a idr rftore noble and agree- 
able Idea of the Creation, than the 
World was ever, that we kno^^ of*, 
acquainted with before ; and that is, 
Thiat the beft arid moft learned trio- 
dern Aftronbmers do generally fup^ 
pofe the great multitude of Fixt Stars 
We fee, or imagine to be in the tJni* 

. D verfev 
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verfe, to be fb many Sunsy and each 
of them encompaffed with a Syftem 
of Planets like our Sun. 

And that the Fixt Stars are Suns, 
or of much the &me Nature as our 
Sun, there is great reafon to con- 
clude, 

I. Becaufe they are Bodies no lels 
immenfe (as I have laid) than the 
Sun, but only diminifhed, in appear- 
ance, by thdr prodi^ous diftances 
from us. 

a. Becaufe they fhine by their 
own native Light, not by any bor- 
rowed from the Sun. For fo great 
are their diftances from the Sun, and 
from us alfo, that it is not poffible 
their Light fhould be received from 
the Sun, and refleded to us, as that 
of the Moon and other Planets is. 
And withal, fo brisk and vivid is 
their Light, and fo very finall their 
apparent Diameters, when divefted 
of their glaring Rays, and made to 
2 have 
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have their true appearance through 
our Telefcopes, that iio queftion is 
to be made, but that they fhine by 
their a^n innate Light, as our Sun 
doth. 

And if the Fixt Stars are fb many 
Suns, certainly they minifter to fome 
grand Ufes in the Univerfe, far a- 
bove what hath ufually been attri- 
buted unto them. And what more 
probable XJfes, than to perform the 
Office of lb many Suns ? that is, to 
enhghten and warm as many Syllems 
of Planets ; after the manner as our 
Sun doth the Erraticks encompafling 
it. And that this is the Ufe and Of- 
fice oi the Fixt &ars is probable, 

I. Becaufe this is a far more pro- 
baUe and fuitable ufe forfo many 
Suns, fo many glorious Bodies, than 
to fay they were made only to en- 
lighten and influence our lefler, and 
I may fay inferior, Globe 5 which 
another Moon or two, or one or 

D 2 two 
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two of thofe very Suns fet nearer to 
us, would have better done, than- 
all the whole train of Heavenly Bo- 
dies now doth. But inftead of this, 
many of them, nay perhaps the 
greateft number of them, are at flich 
immenfe diftances (as fhall be fliewn 
under the next Head) that they are 
out of the reach of our naked eye. 
In which cafe, what ufe is it likely 
{iicii great numbers of fuch immenfe^ 
unfeen, &r diftant Bodies can be to 
our World, when there are (o many 
already of divers Magnitudes of thofe 
that fall under View, that (befide& 
other much greater Ufes they may 
fcrve unto in the Univerfe) do mini- 
fter tp our help and comfort here 
upon Earth, in liipplying the Abfence 
of the. Sun and Moon by Night ? 
. 2. From the Parity, and conftant 
Uniformity oblervable in all God's 
Works, we have great Reafon to 
conclude, that every Fixt Star hath 

a Sy~ 
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a Syftem of Planets, as well as the 
Sun. For it is certain, that the Sun 
is a Fixt Star to the Fixt Stars, as 
they are to the Sun. And in this 
cafe, if (as the juftly renowned 
Mr. Chrijiian (a) Huygens argues) we 
(hotdd imagine ourfehes to be placed 
Jomtwhere in the Heavenly Regions^ 
as far from the Sun as from the Fixt 
Stars ^ we jhould then perceive no dif- 
ference between the one or the other. 
For it would be very unlikely that we 
Jhould fee any of the Solar Planets^ 
either by reafon of the diminijhing of 
their Lights or becaufe their Orbs 
would Jim into the fame lucid Point 
with that of the Sun. Being then Jo 
placed^ we Jhould. imagine all thefi 
Stars [both Sun and Fixt Stars] to b& 
much of the fame Nature and Kind \ 
and from a view of any one of them 
nearer to m than the rejiy we Jhould 



(a) Cofmotheoros,^. 133, 

D 3 fttaks 
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make our judgment of them all. And 
now beings faith he, by the favour of 
Gody admitted fo near one of them^ 
namely the Sun^ as to fee fix leffer 
Globes revolving round about him^ and 
other Secondary ones revolving round 
fome of them : why ought we not to 
have the fame judgment of the reji of 
thofe Suns^ as of this ^ and think it al- 
together probable^ that this is not the. 
only Star^ of all the number ^ that isen- 
compajfed withfuch a train j or in a- 
ny refpeEi excels the reji f Neither al-- 
fo that this Star alone revolves round 
its awn AxiSy but rather that all the 
reji have fom^wbat of the fame kind 
alfo. And fo that learned Perfbn 
goes on in the fujther purfuit of his 
ingenious Argument. 

3, Befides thofe ftrong probabi- 
lities, we have this farther to recom- 
mend thofe iniaginatjons to us, that 
this Account of the Univerfe is far 
liipre naagnific^ijtj worthy of, and 
. becoming 
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becoming the infinite CREATOR, 
than any other of the narrower 
Schemes. For here we have the 
Works of the Creation, not confined 
to the more fcanty limits of the Orb> 
or Arch of the Fixt Stars, or even the 
larger Space of the Primum Mobiky 
(which the ancients fanfied were the 
utmoft Bounds of the Univerfe) but 
they are extended to a far larger, as 
well as more probable, even an inde- 
finite, Space 3 as was let forth in the 
firft Book. Alfb in this Profped of 
the Creation, as the Earth is difcard- 
ed from being the Center of the U- 
niverfe, fo neither do we make the 
Ufes and Offices of all the glorious 
Bodies of the Univerfe to center there- 
in 5 nay in Man alone, according to 
the old vulgar Opinion, th&t all things^ 
were made for Man {p). But in this 
our Scheme, we have a far more ex- 



{b) Sec Pbyfico-'tbeoh B. 1. c. 6. N. 9- 
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tenfive, grand, and noble View of 
God's Works : ^ far greater nunibe^: 
of them ; not thofe alone that for- 
jner ages faw, but multitudes of o- 
thers that the Telefcope hath dif- 
covered fince ; and all thefe far more 
orderly placed, throughoyt the Hea- 
vens, and at more due and agreeable 
diftances, and made to lerve to much 
more noble and proper ends : for herq\ 
we have not one Syftem of Sun an4 
Planets alone, and one pnly habi-^ 
table Globe^ but myriads of Sy-r 
ftems , and more of habitablq 
Worlds (c)y and fome, even iii our 
own Solar Syftem,^ as welj as thofe; 
of the Fixt Stars. And confequent-r 
ly if in the Sun and its Planets, al- 
tho viewed only here upon the 
Earth at a great Diftance, we find e-r 
nough to entertain our !|Eye, to cap- 
tivate our Underftanding, ito excitq 



(f) Sec the Preface, p. fo. 
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our Admiration and Praifes of the 
infinite CREATOR and Con- 
triver of them ; what ^li Augmenta- 
tion of thefe Glories fliall we find in 
great multitudes of them ! in all 
thoie Syftettis of the Fixt Stars 
throughout the Uiy^verfe, that I 
have fpoken of, ^ndt.(^aU have oc- 
^iion to mentioil^ggjn ^ the next 
Chapter ! •>. 

Chap. III. 

■ 

Of New Stars. 

BESIDES the Planets of our Solar 
Syftem, and the wonderful 
number of Fixt Stars, there are fome 
others, which are called New Stars, 
which Ibmetimes appear and difap- 
pear in divers Parts of the Heavens, 
and will delerve a place here. 



\ 
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Some of thefe New Stars have 
been taken notice of as early as Hip- 
parchus\ time, vAio feeing fuch a Ncm 
StOTy and doubting whether it often 
happened^ and whether the Stars -nve 
take to he Fixt were fo or no ^ he 
therefore X^% '(d) Pliny tells us) fet 
upon numhermg^ihe Stars for po/ie-^ 
rity\ adifficitif^^^sky he faith, e^e/t 
for a God : hndhy proper Injiru- 
ments he marfhalled them infuch or- 
der y that their Places and Magni- 
tudes might be known :■ by which means 
it might be eajily founds not only whe- 
ther they decayed and perifhedy or 
were again renewed ; but alfo whe- 
ther any of them changed their places^ 
or had any Motion^ as alfo whether, 
they increa/ed or decreafed. Thus; 




Since which time many other 
fuch New Stars have been taken No- 



{d) Plin. Nat. Hift. L, z. c. 2,6. 
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tice of by others. To pafs by the 
New Stars mHadrian\ Valentini- 
ans^Honoriuss and Otto\ times, I {hall 
name only liich as have been more 
lately taken notice of by men of good 
J udgment in thefe matters ; fuch 
^were thofe New Stars obferv'd by Ty- 
cho Brahcy David Fabriciusy Janfon^ 
Bayer ^ Kepler^ Marius^ Byrgius 
Holwarday Hevelius^ Montanariy Bui- 
lialdusy Cajfmij our Mr. Flamjieedj 
and fbme others/^ ^ to which may 
be added a New Star that appears 
at this very time I am writing, in 
the Neck of the Swan ; the fame, in 
all probability, that hath been feen 



{e) For a Catalogue of thefc and other New 
Stars, the Conftellations in which they appear- 
ed, and other Matters relating to them, I fhall 
refer to RkciolPs jflmageft. Lib. 8- §. i. cap, r. 
Hevelii Prodrvm/mhxs Defcription of the Comet 
in i66f .p.4} J. thtjtppendipctoMercator*sjlftron. 
»nd Mr. Lmthorfs Abridge Vol. i . p. 147.. 

before 
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before by Mr. Kirch, (f)'y^ I '6 8 7, 
and 1688, and perhaps by Bayer 
long before, as alfo Hevelius and o-*- 
thers. • 

Of thefe New Stars ^ there i^ rea- 
(on to imagine there may be many, 
by reafori they are not confined to 
any one part of the Heavens, but ap- 
pear and difappear in divers Gonftel- 
lations, and divers parts ct thofe 
Conftellations, as in CaJJiopeiay ' the 
Swdn^ the Great Bear^ Andromeday 
EridoHufy the Whale^ the Shipy and 
divers other parts of the Heavens, 



(/) In the Mifeellanea BeroUnenfiay p. zio. Mr. 
Kirch .iaith, Jie, for fbme time, fought this Scar 
in vain, but at laft on i-J Auguft^ 1687. he found 
it with the Tielp of an 8 Foot Tube, but very 
ftnall, and tliat it .grew bigger and bigger, (o 
as on OQoher z^. to be feen with the naked Eye, 
until having arrived. to itrgieateft Magnitude, it 
again became lefs and lofs', and at lart invifiblc 
even in a Telefcope. By freqiicnc Obfcrvations 
he difcoyered if s Motion to be very regular, and 
it§ Period to be 404 1 days. 

What 
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What thefe New Stars are, is hard 
to deternune. Meteors they cannot 
be, becaufe they are of a long con- 
tinuance, and much too far oifF, for 
Bodies that emit fo little light, as Me- 
teors do, to be feen by us. And as 
for other Opinions about them, they 
are too many, and too frivolous, 
(fome of them) to be named (g)y ex- 
cept one or two of the mod probable. 
Among which, one is of fome Perfons 
that think, they may be fuch Stars, as 
have one fide darker than the other, 
(as one of Saturn s Satellites is luppo- 
fed to have) and fo appear only when 
the bright fide is turned towards us, 
and dilappear as the darker takes place. 
Some think they may be Fixt Stars 
that expire in Light and Vapours (>&) 

, (j[) If the Reader hath a mind to fee a va- 
riety of thefe Opinions, he may find them large- 
ly enough handled in Riccioli*s Jlmageft. uhifupra, 
c. 17. 

^ {h) This is what Sir Ifaac Newton furmifes in 
his Princip. L. 3. Prop. ^z. 

3 and 
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and are again rekindled, and recruit- 
ed by the Accefe of Comets. Others 
take them to be Comets themfelves. 
But if I may be admitted to /peak 
what was formerly my own opinion, 
I rather took them to be Errattcks of 
fome kind or other ; and that for 
thefe Reafons : 

1. From fome of them, as I 
thought, feeming to change their 
Places, and appearing fometimes far- 
ther off, and fometimes nearer unto 
other Stars : as I have faid in the 
Preface, /• 45. 

2. From diat Increafe and De- 
creafe of their Light and Magnitudes 
which is conftantly obferved in them ; 
they being at firft obfcure, and hard- 
ly difcemible, but by degrees grow- 
ing brighter and brighter, till fome 
of them equal the light of Venus ; 
and others the light of the Fixt Stars, 
of the Firft, Second, and Third Mag- 
nitudes : and then again, as gradually 

grow 
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grow Ids and lefs, till they v.J^\i 
difappear. . A.^i 

3. From their Periodical .motl^ 
and return after a certain time. This 
indeed hath not been io carefully 
and judicioufly taken notice of as it 
deferves, or fo as to bring their Pe- 
riods under certain determinations ; 
but yet in fbme of HeveUus\ and 
Cajints Obfervations, it hath been 
difcovered, that fome of the lame 
Stars have returned, as particularly 
that in tkt Whales Neck, and that 
which now appears in the Swan\ 
iV^f)^ which, as I juft before {pag. 44.) 
laid, hath a Period of 404^ Days, ac- 
cording to Mr. Kirch\ obfervations. 
Thele were my rea&ns for fuf- 
pefting thofe New Stars to be Erra- 
ticksy rather than Fixt Stars, either re- 
cruited,or having dark and light fides. 
But the grand Difficulty is, what 
kind oiErraticks they are, whether 
JVandringSunst or Planets (like ours) 

of 



I^P Of New Stan. Book II, 

I ■ . 

of «ther Syftems ? That they fhould 
jbe ff^andering Sum^ is £bmewhat odd 
toaftert : and of what ufe they ftiould 
be, is hard to imagine, fince thei'ef 
is nothing of this kind in the Uni-> 
Verfe, that we know of) that may" 
afHfl our imagination. 

And as to the latter dpiniori, I 
confe^ I have been much inclined 
to fufped that they might be Planets? 
revolving round fuch Suns, as caft 
a much fiercer and more vigorbu^ 
Light than our Sun doth ; and that 
thefe their Planets might be mord 
denfe than ours, and have Surfaces 
more ftrongly refledting light, and 
perhaps be much larger too. But not- 
withmuiding that Planetary RefteEi- 
ed Light may be fent to very great 
diftances by thefe means, yet with- 
out extravagant Suppofidons of this 
nature, it may be doubted whether 
it would reach us, fo far off as the 
Fixt Stars arc. And befides this, 

another 
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another doubt is, That altho' there 
are divers Stars near thofe New Stars, 
of greater Magnitudes than any of 
thofe New Stars are (which I have 
had the fortune to fee) yet I can 
icarce think them big enough, to 
conclude them to be the Suns about 
which thofe New Stars (if Planets) 
move. And therefore being uncer- 
tain what to determine in fo intri- 
cate a matter J I fliall leave it to fu- 
ture better Obfervations (which the 
late long dark Weather hath hinder- 
ed me in the profecution of) which 
I hope may afford us fb good light, 
as may lead us into a much greater 
knowledge of thofe rare Phasno- 
mena. 

But whatever thofe New Stars 
are, they are a farther Demonflra- 
tion of G O D's Power and Glory : 
and that there are many more of the 
grand Works of the Creation, than 
what our Eyes behold at all, or that 

E wc 
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we have only now and then a glimpfe 
of. But if they are Planets of other 
Syftems, fome of thofe Erraticks re- 
volving round fome of the Fixt StarS) 
then do they lay open a ftill more 
glorious Scene of G O D's Works, 
and give us fuch a reprefentation of 
lie ftate of the Univerfe, that the 
World never dreamt of before, and 
that even Angels themfclves may be 
amazed at the fight of. 
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BOOK III. 

THE DUE 

S ITU ATI N 

O F T H E 

Heavenly Bodies. 

Chap. I. 

0/ the due as isoell as great D I- 

STANCE of the Heavenly 
Bodies, 

Have before taken no- 
tice of the immenfe Di- 
ftancex)f the Heavenly Bo- 
dies, that it is fuch as makes 
thofe vaft Bodies the Fixt Stars (no 

£ 2 lefs 
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lefs in all probability, as I faid, than the 
Sun itfelf) to degenerate into fo many 
Points, yea to elcape our Eye ; nay 
more than this, that it caufeth even 
our own Great Orb which our Earth 
defcribes about the Sun, to fink in- 
to almoft a Point, or at leaft a Cir- 
cle of but a few Seconds Diame- 
ter. I fhall therefore lay no more 
on that matter. But that which I 
fhall fpeak of in this Book, is the 
due Proportion of the Diftances oi 
the Heavenly Bodies, that they are 
not let at random, like a Work of 
Chance, but placed regularly, and in 
due order, according to the heft me- 
thods of Proportion and Contrivance. 
Which will be manifeft from the fol- 
lowing Chapters, which will fhew 
that the Diftance is fuch, that none 
of the Globes interfere with one ano- 
ther : but inftead of that, are in due 
and the moft nice, commodious Pro- 
portion. 

Chap. 
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Chap. II. 

That none of the GLOBES of the 

Univerfe interfere. 

HAD the Univerfe been the 
Work of Chance, or any 
thing but of a wife Architcd, there 
would have been a great many blun- 
ders and incon veniencies in the Situa- 
tion of fuch a prodigious number of 
immenfe Globes, as the Univerfe doth 
contain. Some would have been too 
near, ibme too far off, fome would 
have met with^ knock'd and ftop'd 
one the other, and fome would have 
ib interfer'd, as to have incommc-^ 
ded the other, fome way or other. 
But inftead of this, every Globe; 
throughout the whole Creation is, 
as far q,s it is pofliblc for us to obferve^, 

P 3 fet, 
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let at fuch a due Diftance, as not 
only to avoi4 all violent Concourf^, 
but alfo fo as not to eclipfe or fliade 
one the other, whereever it may be 
prejudicial, or indeed not ufefiil and 
convenient, or fo as to hinder one 
anothers kindly Influences, or to pre- 
judice one another by noxious ones. 
This is very manifeft in our own Sy- 
ftem of the Sun ; and becaufe we fee 
it not otherwife, we may conclude it 
to be fo in all ; unlels we fhould 
make Ibme exception for what is ilif- 
pefted (and indeed only fufpe<9:ed) 
of CometS) which in their approaches 
towards the Earth, are imagined to 
caule Difeafes, Famines, and other 
fuch like Judgments of God. But 
this is only Surmife, and what befals 
the World at other times, without the 
yifible approach of any Comet. But 
however, fuppoiing, that as Comets 
move in Orbs very different from 
^ofe of the other Heavenly Bodies, 
I fq 
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fo their Effefts and Influences may 
be as different ; yet this may be, and 
no doubt is (becaufe it may be pro- 
ved) with the concurrence, and by 
the appointment of the Divine Pro- 
vidence \ who, as Governor of the 
World, might make luch noxious 
Globes to execute his Juftice, by af- 
frighting and chaftifing finful Men, 
at their approaches to the Earth ; and 
not only fo, but (as fome have ima- 
gined) to be the place of their Habi- 
tation and Torment after Death. But 
fuppofing it to be fo, yet herein is a 
kind Providence manifefted. That 
their Returns to the Earth are but 
{eldom (/»), and their Stays fhort, and 

that 

{a) There having of late been great E,xpc£ka- 
tions among fome, of a Comet appearing i\\\% 
year 171 8, it may gratify their curiofity tq take 
notice, in this place, of the three C^;z^<?/;, whole 
Periods we imagine, aredifcovcred, by thegrea^ 
Sagacity and Application of our modern Allro- 
nomers. The Revolution of the Fhfl of the 
Three, is fuppofed to be pcrtormed in 7f years j 

£ 4 and 
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that they take up many years in paf- 
iing the reft of their Orbs. 

And now whether we confider 
the due Situation of the greateft part 
of the Heavenly Bodies, whereby 
neither they, nor their influences do 
interfere ; or the more unufual Pofi- 
tion and Motion of Comets, ftill it 
appears that a wife and careful Ar- 
chite<^ was the Contriver and Orde- 
rer of it all : efoecially, if we join 
what follows in me next Chapter. 



^i^ 



and to have been the fame C^ivf/ that appeared in 
the year 168 z. The Second is fuppofed to be the 
Comet that was (een in the year 1661, and to re- 
volve round in 1 19 years. And the fbird is ima*> 
gined to be that Cotnet which appeared in 1680 
and 1 68 1, whole Period is fjf years. And ac- 
cording to Mr. fPhiftorf^ Determinations, the 
Firji of thefe three Comets will again appear in 
the year 1 7f 8, the 5*^^^ in lySp, andthe2l&/r^ 
and laftj rxot till about the year z jf f . 
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Chap. III. 

Of the nice Proportions of the Difian- 
ces of the Heavenly Bodies. 



AS it is one great demonftration 
of the ingenuity and skill of 
an Ardnteft to give due Proportions 
to his Work ; lb we find this to be 
abundantly manifefl in all the Bodies 
of the Univerfe, that fall under our 
cognizance : among which, we may 
difcem a curious Order, and that 
due and nice Proportions are ftridtly 
obferved in their Situation. 

How the Fixt Stars are fituated 
in refped to one another, is impofli- 
ble for us to determine at fiich pro- 
digious Diflances as they are from 
US ; but they look to us, who can 

have 
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have no regular profpeft of their Po- 
fitions^ as if placed without any Or- 
der : like as we fhould judge of an 
Army of orderly, well difciplined 
Soldiers, atadiftance, which would 
appear to us in a confufed manner, 
until we came near, and had a regu- 
lar prolpeft of them, which v^^e 
fhould then find toftand well in rank 
and file* So doubdefs, if we could 
have an advantagious profpeft of the 
Fixt Stars, we fhould find them very 
commodioufly, and well fet in the 
Firmament, in regard of one ano- 
^er. And this we have great rea- 
fon to conclude, from the Rules of 
Parity, from that conftant Harmony, 
and Similitude obfervable among all 
the works of the Creation, which, 
fall under our cognizance : particu- 
larly this is evident in this Region of 
the Univerfe, to which we belong, 
and which we have a better Profped: 
of, and can furvey with our Inflru- 

ments. 



Bodies. 59 



ments, I mean the Syftcm of the 
Sun. In this we find every Body 
placed in good order> and at due di- 
dance, according even to the niceft 
Rules of Proportion. 

For the eviifticai of this matter, 
let us (according to the moA received 
and rational Hypotheiis) fiippofe the 
Sun placed in the Center, to influ- 
ence all his Planets with L^ht axul 
Heat. Then foUow the feveral Pla- 
nets, furrounding him, not one here, 
and another there, at all adventures, 
in a rude maimer, like a Work of 
Chance^ but at due £)dll:ance& boax 
the Sun y at proper Diftances. from 
one another ; and in fuch well adr 
juftcd proportion of their Velocities 
and Gravities, as makea tlie Squares 
oithtix Revolutions in pcoportion to 
die Cubes of their Difbuaces. And 
this is what ia difcemtbk in the 
whole Solar Syftem, not only in the 
Primary Planets that reyqlve round 

the 
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the Sun, but in the Secondary Pla- 
nets alfb, that revolve round themi 
Thus it manifeftly is in the Five 
Moons that accompany Saturny and 
the Four accompanying yupiter. 
And a moft fagacious Contrivance 
this is, manifefting the Prefence, and 
Condud of the CREATOR, in 
thus chufing this Proportion I /pake 
of, rather than any other. For fliould 
the power of Gravity (for inftance) 
have been fo conftituted, as to de- 
creafe in the Proportion of the Cubes 
(inflead of the Squares) of the Di- 
flances reciprocally ; although it 
might be poflible toadjuft a Velo- 
city, and I may add, a Dire<^on 
too, lb as to make Bodies defcribe 
perfect Circles, yet the leaft Excels 
or Defed of Velocity, or the leaft 
Obliquity of the Diredion, would 
make them defcribe Spiral Curves, 
either afcending in infinitum^ or elfe 
defcending to the Center. And flip- 

pofing 



Chap. 3. the Solar Syftetn. 61 

pofing the Orbs (in which thofe Bo- 
dies move, and which are fuppofcdy 
as I faid, to be made in proportion 
of the Cubes) to be perfedly Circu- 
lar, the leaft adventitious Force, e- 
Y&\ but of an Atom, abating or in- 
creafing the Velocity, or changing 
tlie Diredion, would bring on the a- 
forefaid Inconveniencieis. And if the 
great CREATOR and Contriver of 
the Univerfe hath thus wifely mo-- 
delled, and cautioufly methodized 
this part, this Syftem of it where 
we live, and behold the thing, no 
great doubt can be made, but that 
*he hath done the fame in the other 
Syftems thereof alfo; that every 
Syftem is fet at a due Diftance from 
one the other, and every Body in 
each Syftem at its due Diftance alfo 
from their Sun, or Fixt Star. 

And now, who can refled: upon 
thefe things, and not perceive and 
admire the Hand that adcth in them, 

the 
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the Contrivance and Power of an infi- 
nite Workman ! For where we have 
fuch manifeft ilrokes of wife order^ 
counfel, and management, of the 
obfervancc of Mathematical Propor- 
tions, can we conclude there w^as a- 
ny thii^ leis than Reafbn, Judg- 
ment, and Mathematical Skill in the 
cafe ? or that this could be eik6ted 
by any other Power, but that of* an 
Intelligent Bdng, who had Wifdom 
and Power fiiffident for fuch a Work : 
according to the reafbning of the 
Stoick in CicerOf who pleads thus [a] .- 
If thou Jhouldji fee a large and fair 
tioufiy thou couldji not be brought to ' 
imagine that Houfe wasr built by the 
Mice and JVeefles , although thou 
Jhouldji not fee the Majler thereof : 
fo (faith he) wouldjl thou not think 
thy felf very plainly to play the fooly 
if thou Jhouldji imagine fo orderly a 
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(a) Cic. dc Nat. Deor. L. i. c. 6. 

frame 
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frame of the World, fo great a vari- 
ety and beauty of Heanienly things, fo 
prodigious a quantity and magnitude 
of Sea and Land to iethy Houfe, thy 
tVorimanjhip, and not that of the im- 
mortal Gods I And fo when we fee 
filch good order, fuch due propor- 
tions in this Region of the Univerle, 
and hare good reafon to conclude 
the fame may be throughout the 
■whole, can we, without great vio- 
lence to Reafon, imagine this to be 
any other than the Work of GOD? 



^•^ 
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B O O K IV. 

O F T H E 

MOTIONS 

OP THE 

HEAVENS. 



Chap. I. 

7J«^ the hare Motion of the Heavens 
and Earth are a Demmjlration 
of God. 

N treating concerning the 

Motion of the Heavenly 

Bodies, it will be necef- 

fary to take in that of 

the Earth too, it being not eafy to 

fpeak 
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ipeak of one without the other. And 
here there are two things that are 
nianifeA Demonftradons of the Pre- 
fence and Management of GOD, 
namdy, that fuch Bodies fhould 
move at all, and that their Motion 
is io regular. 

1. That all thofe vaft Globes of 
the Univcrfe fhould have a Motion, 
muft of Neceflity be firom fome Be- 
ing that had Power enough to put 
thefn in Motion. For as LoEiantius 
well argUes,<(^) T^^r^ is indeed a Pow- 
£r in the Sfarsy (and the Hke may be 
feid of the- relft of the Globes) of 
performing their Motions', but that is 
tb£ Power of God^ who made andgor 
verns allthingSi not of the Stars them- 
f elves that are moved. For it is im- 
pofllble for fiich lifelefs, dull^ un- 
wieldy Bodies to move themfelves ; 
but what Motion they have, they 



{a), Ladant. Divin. Inftit. L. z. c. f . 
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muft receive fix>m fertiething elfe a- 
We to move them. 

Now this fome will fay may be 
effeded by the Vortices fuiTounding 
the Sun, the Earth, or other primary 
Mover (hj ; or from a Vcdorial 
Power, or Emanations of the Shhj 
(c) or other the like primary Mo- 
vers canying about- and pufhing on 
iuch Bodies ^s move about *em. But 
allowing that it is pofUblc it might 
be fb, yet fHll we muft recur to ibme 
firflMdveTyiomepriimfy Agent) who 
was able to fet that principal Mo~ 
ver into Motion : And theii me Gale 
amounts to rnuch the &me, and 
the Argument hath the feme Force, 
whether we attribute dje Moticm oi 
one, or all the feveral Globes to 
the Power of GOD. For in <mt 
Solar Syftem, for Inftiance, if it 



{b) This was Cartes\ Notion, and of others 

Jong before him.- " 

(/) This was Kepler's Scheme. 

3 ftiould 
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iLould be thought that the fix pri- 
mary Planets revolving round the 
Sun, received their Motion from his 

r 

Revolution rbund his own Axis ; yet 
let m think (as Plato argues) (dj how 
it is fojftUe for fo prodigious a Mafs 
td be carried, round for fo long a timey 
by any natural Ckuife? For which Rea- 
fon (feith he) / affert God to he the 
Caufe^ and that it is intpojjible it 
Jbouldbe atherwife. ThusP/*/^, whofe 
Argument is undoubtedly good^ 
fince, as Arifiotle argues (e)^ Every 
thing that is movedj niufl of NeceJJity 
be numed by fome other thing ; and 
that thing mufi be moved by fome- 
thing that is moved either by another^ 
or Hot by another thing. If it be^ mo- 
ved by that which is moved by am- 
ther^ we mufi of Neeefftty (faith he) 
come to fome prime Mover ^ that is 
not moved by another. . ^For it is im^ 
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(jT) Plato in Epinom. 

\e) Ariftot. Pbyfic. L. 8. c. f . • _ . 
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ffojjible that what movethy and is mo- 
ved by another 'i Jhall proceed in infini- 
tum. 

And now therefore, if in our Solar 
Syftem, we /hould imagine the 
Moon to be wheded about our 
Earth, by the Motion and Ve«Jiorial 
Power of the Earth 5 and the Moons 
about Saturn and Jupiter by the Mo- 
tion and Veftorial Power of thoie 
Planets ; and all the primary Planets 
to be turned round about the Sun by 
the Power of the Sun, yet at laft we 
muil find out a Mover of the Sun 
it felf, and thofe other Primaries : A 
Caufe of fufEcient Power to wheel 
about thofe prodigious Mafles, of 
fiich vaft Bulks, as have before been 
afligned to them, and which, be- 
fides their own Weight, are, accor- 
ding to the former Hypothefes, clog- 
ged and incumbered with the Vis 
Inertitz of all thofe Planets whether 
primary or fecondary, or both, 

3 which 
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which they drive round. And if 
this \yas the Cafe, what Power can be 
found fuificient for this Work, but 
that of the fame infinite Hand that 
at firfl gave them Being ! 

And fb for all the refl of the 
moving Bodies of the Univerfe, fuch 
as Comets, the new Stars before fpo- 
ken of (f)i and the flow Motion of 
the Firmament, or fixt Stars in 
25920^^ Years. This latter I fhall 
j(ay no more ofj becaufe it may not 
arife from any Motion of the Firma- 
ment itfelf, but from fbme other 
Caufe (h). But for Comets, what 

Power 

(/) Bookll. ch. 5. 

(g) Ptolemy made this Motion to be one Dc* 
gree in loo Years. But others (ince make it; tQ 
be more. Mr, Street^ in his Caroline TabUsy makqs 
it I gr. 20^: Hevelius i gr. 2^'. 46". fo'*^: but 
Mr. Flamfieed agrees Riccioli's Numbers, to come 
ncareft the Truth, viz. i gr. i?'. 10 'A in 100 
Years, or f o'* iij a Year. According to which 
rate the Motion (called the Platmck-year) i& 
accompliflied in zf pzo Years. 

{k\ Sir ^^f Newton; demonHrates how this 

F 5 Kuy 
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Power bu^ that of the Almighty 
could give them llich prodi^oug 
ProjedHons, as their Trajectories os 
Orbs are found to have ? Orbs that 
run into fuch amazingly long Ellip-r 
fcs as approach to Paraoola\ that 'tis 
wonderfiil how their projeftive Force 
Ihould carry them to fuch immenfe 
pittances, and their Gravity at the 
fame time bring them back and inr 
comparably retain them in their 
Orbs. 

And fo for the new Stars, which 
I have faid are fb many Signals of 
planetary Syflems difperfed here and 
there all qver the Univerfe, they are 
all of them fb many Manifeflations 
and Pemonftrations of an infinite 
Being that |iath imparted Motion un^ 
to thepi ; And they are a fign alfo 

may arifc from the Sphasroidal Figure of the Earth . 
jPnwi^. L.j.Prop.ii &c. L. i. Prop. 66. Corol. 
ZO. Sec the'matter alfp more eafilydemonftrated 
in Dt. Gregory^ Jfiron^ h. i. Prop. 64. 

that 
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that there are other Globes befides 
the Sun imd its Planets, which are 
moving Bodies, even that all the 
Globes in the Univerfe are fuch, and 
confequently fo many Proofs of an 
yllmighty firfl Mover. 

Thus the bare Motions of the 
Earth, and of the Heavens, are fo 
many Arguments of a divine Power 
therein concerned. But we fliall 
moreover find an infinitely wife, as 
well as almighty Power herein tranf- 
afling, by what follows in the next 
Chapter. 
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Chap. II. 

the great Regularity of the Motions 

of every Globe. 

HAVING in the preceding 
Ciiapter fliewn that the gi- 
ving Modon to fuch immenfe, life- 
lefi Globes, is the Work of God, we 
fliall find much greater Demonjlra-; 
tion thereof, if weconliderthattjiofe 
Motions are riot at random, in in- 
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were impreft upon them) have their 
Pir^aions or Tendencies given, not 
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in Lines tending from the Center to 
the Circumference, or very oblique- 
ly, but perpendicular to the Radii. 
The other is, That the Motions and 
Orbits of the Planets fhould not in- 
terfere with one another, but tend 
one and the feme Way, from Weft 
to Egft, and lie in Planes, but little 
inclined to one another, or when 
inclined, tha;t it fhould be very be- 
neficially fo, as I {hall hereafter 
fhew. Thefe and many other In- 
ftances, and in a word, that every 
Planet fhould have as many, and 
various Motions, and thofe as regu- 
lar, and well contrived and ordered, 
as the World and its Inhabitants have 
occafion for, what could all this be 
but the Work of a wife and kind, as 
well as omnipotent CREATOR, 
and ORDERER of the World's Af- 
fairs ? A Work which is as plain' a 
Signal of GOD, as that of a Clock, 
or other Machine is of Man. Thus 
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Tullys Stoick [a) argues our prefent 

Cafe from the Shepherd at ASiiumy 

when from the top of -an Hill, he 

happened fir ft to fee a Ship failing 

in me Sea, he was for a v/hUG in 

great amazement, and (urprize, to 

fee iuch a moving inanimate Body, 

and could not imagine of what a 

Nature it was poflible it fhould be, 

until he perceived, by fome Tokens, 

that it was made and managed by 

Man. So J faith he, the Philqfopbers 

ought to have done^ if haply they had 

0,ny Doubts at the firfi View of the 

World: Afterwards when they fhould 

beholdits determined and equalMotionsy 

and all Things managed by eflablifhed 

Orders^ and with immutable Confiancy\ 

they ought then to underjiand that 

there is not only fome Inhabit er in this 

heavenly i this divine Houfe, but alfo 

fome Ruler and Moderator -^ and in a 



(a) Dc Nat. DeQr, L. i. c. jf. 

ifnam.0r\ 
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manner -i ArchiteSi of Jo great a Workj 
Jo noble a Performance. This Con- 
cluiion is lb tiatural, fo cogent, that 
any thing hutfiupid prejudiced Block- 
beads (as he feith thofe Philofophers 
were) would have naturally and eafi- 
ly made it. But nvw^ faith the Stoick 
(b)t theyfeem to me not fo much as to 
hofve any Sufpicion of the wonder ful- 
nefs of the Things of the Heavens or 
the Earth. And ^eatReafon the 
Stoickhzdi for his furmife. Fcm* ib 
maniieft a Demonflration of a Deity, 
are the Motions of the Heavens and 
Earth, that if Men do not fee them, 
it is a fign of great Stupidity ; and if 
they will not fee, and be convinced 
by them, it is as plain a fign of their 
Prejudice and Perverfenels : As will 
farther appear by confideiing what 
^n incomparable provifion is made 
for the World's Good, by the parti- 



{b) Ibid. c. 3(5. 

ctjlar 
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cular Motions which are given to 
the Earth and Heavens, namely the 
Diurnal and Periodical Motions. 




Chap. HI. 

Of the Diurnal Motion of all the 

feveral Globes. 

AS to the Diurnal Motion, there 
is great probabiKty that our 
Earth, and all the heavenly Bodies 
have a Rotation round their feveral 
Axes ; not all performed indeed in 
the feme Space, or Length of Time, 
but fome in longer, fome in {hotter, 
times ; each time making what we 
call a Dayy in thofe feveral Globes, 
equivalent, although not equal, to 
the Circumvolution of our Earth 
in 24 Hours. 

This diurnal Rotation is vifible in 
^aany of th^ heavenly Globes, and 

highly 
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highly probable in our own. In the 
Sun it is very manifeft from the e- 
quable Motion of its Spots, which 
ibmetimes appear in its Disk, and 
have been pbferved formerly by Gali-- 
Iceo {a\ Sebeiner (^), l^arde {c)j Malapert 



(d) GaliUus tells in the third Dialogue of his 
Syfiem. Mund. that he waS the firftthatdifcover'* 
cd Spots on the Sun^ iii the Yeaf itf lo, which he 
{hewed the next Year to divers great Perfons in 
Rome. That Scheiner fent him two Letters by 
Pel/erus under the feigned Name of Jpelks^ to 
defire his Opinion of them 5 that he concluded 
them to be alterable, contrary to the received 
Opinion then, of the Heavens InalteraMify $ that 
they were contiguous to the Surt, and thattheit 
Path over the Sun, fometimes in n Curve, fome« 
times a ftrait Line, argued the annual Motion o£ 
the Earth about the Sun, and not of th^ Sun a* 
bout the Earth) with more to the fame Purpo^, 
which may be fcen in the fagacious Author m 
his firft and third Dialogues. 

(i) Vid. Scbeiner*s Rofa Urfina. 

{c) Vid. fardels jfftra Bortoniaj who took 'cm 
to be fmall Stars interpofing themfelves between 
the Sun and us. Of the fame Opinion alfo was 
Malapertiusj who gave them the Name of Sy 
dera jiufiriaca. 



t$U^^ 
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tius, Hevelius (d) and our Country- 
man Mr. Gafcoigne and Mr. CraBtrie 
{e) ; and fince them by Mr. Boyhy Dn 
Hooke^ Dr. HalleyyMr. Flam/^eed and 
others in Englandf and by Meflieurs 
€^£iniyPicarty and others abroad /^ 5 
and of late by my felf and others 
too. Thefe Spots have manifeftly a 
Motion, and the fame Motion too, 
as that of. a Globe moving round 

■«'•'. .. 

, (i) StcHevelius'% Opinion of them at large iii 
ids S<kff!9£^appji^ ch, f. and in the Appendix. 

(tf) In their Letters (now in myHmds) there 
k sm ing^icm Controvedy. between thofe two 
great Men,. Mr. Gafcoigne^ t|ie Inventor of the 
Microipeter, and Mr. CrAbtrie^ concerning the 
S^kr Spots that appeared aboiit the Tear 1640. 
which Mr. Gafcoigne imagined to be great Num- 
1>CTS of finall Plancts^cvolving round the Sun, at 
^ fmall Diftancc from him. Mr. Crakrie^s An- 
fwcr and Opinion may be fccn in his Letter which 
is publifhed with my own Obfervations about 
the Solar Spots from 1705 to 171 1 in the Piilof. 
Tranf. N^ ?jo. 

(/) The Obfervations of thofe great Men 
(which are difpcrfed about in Ph. Tranf) may be 
fccn at one View in Mr. Loisjtloorp^ Abridgment,- 
Vol I. p. Z74. 

Upon 
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upon its Pol,es : for we may perceive 

theni to be ^eipctually Shifting their 

Placbs from the Eaftem to the We- 

fterh Limb of the Sun j and in thus 

doing, their daily Stages and Motion 

exactly correfpdnd to the Motion 

of a Globe ; that is, tHofe Stages 

are fhortcr, and the Motion of the 

Spots feemingly flower , towards the 

Surfs Limb, but near the Ceiiter of 

the Disk, larger and fwifter; and 

all in exa<S Proportion to a double 

Line of Sines, or a Line of Sines on 

eath Semidiarheter of the Disk. 

Arid farther yet, thefe Solar Spots, 
as they manifeftly demonftrate the 
Sun to be a .moving Globe, turning 
round once in {bmewhat above 
25 Days, fo they manife'ft them-; 
felves to be' fomething adhering un- 
to, or nigh the Sun's globous Body, 
by means of the different Appear- 
ance they have in the different Parts 
^nd Pofitions of the Sun: As in the 

, middle 
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middJe of the Disk, if they are 
round, towards the Limb they be- 
come more and more oval or long, 
juft as fuch a like Spot on a com- 
mon Globe would appear when it 
is turned fb as to be viewed by us 
fideways or going out of fight. 

And lafilyj another thing obfer- 
vable in and from thefe Spots isj 
that they defcribe various Paths or 
Lines over the Sun, fomedmes ftrait, 
Sometimes curved towards one Pole 

* 

of the Sun, fbmetimes towards the 
other, exa<Sdy correfponding to the 
different Poutions of the Earth in 
re^& of the Sun, throughout all 
parts of the Year. 

Thus in that vaft Ma^ the Sun, 
we have manifeftly fuch a diurnal 
Motion as I ipake of, or Circumvo- 
lution round its Axis; a Motion 
conftant and regular, and doubtleis 
of as great ufe to ibme ofHce or other, 
in fbme part or other of theUnivedle, 

as 
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as the Motions of the Earth, are to 
the Inhabitants thereof: and a Moti- 
on therefore this is, demonftrating 
the concurrence of the Almighty. 

Neither is it the Sun alone th^t 
tindergoes a diurnal Rotation^ but 
moft, if nqt all the Eijratick? about 
him. Saturn indeed, is at fo great a 
difiance from us) that we have not 
been able to perceive whdthjw or no 
he hath fuch a Rotation ; but as the 
other Planets have it* and there is 
full as much occafion for it in SotuVn 
as in them, fb there is no great doubt 
to be madej bwt that he hath fiich a 
like Diurnal Motioq, accommodated 
aswell to his ftate, as it? is in the 
Earth and the jrcft of the Planet& 

So yupiter is (fifcovered to have 
manifeftly a Motbli xound upon its 
A?cis from Eaft to Weft, in the Ipace 
of gh. 56', ^s Mojai. CaJ/tni (g) by 

(g) Sec his Obfervacion^ in the Memoir s_de 
^athm. 6? Phyfiqueiox Jan. i6pz. ' ' 

G ' %iany 
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many repeated Obfervations in the 
year 1665, and other following 
years, firft found, from the Spots ob- 
fervable on it ; of which there arc 
two kinds, which I my felf have oft- 
en feen as well as others before me ; 
a ihort account of which (although 
it be a Digreffion) may not be unac- 
ceptable to many Readers. One 
kind oi thok yovial SpotSi is only the 
Shadow caft upon the Planet by the 
Satellites intercepting the Light of the 
Sun, when they are interpofed be- 
tween the Sun and Jupiter : the o- 
ther are fuch as are really in the body 
of that Planet, after the manner 
of thofe we fee in the Moon, but not 
permanent as they are. And by the 
motion of thefe latter Spots it is 
manifeft, not only that Jupiter re- 
volves round in the time mentioned, 
but that it is a moving Globe alfo, 
by reafon (as was fidd of the Sun) 
thofe Spots move iRvifter, and in lar- 
V 2 ger 
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ger Stages towards the middle, than 
towards the Limb of Jupiurs Disk. 
Alfo fuch Spots as are round about 
the middle, appear long or oval to* 
wards the Limb, or Edge of the Disk ; 
as was before obferved of the Sun 3 
Spots. 

As to Mars and Fenui, they are 
both diicovered to have SpotS) at 
Parts lighter and darker, as well as 
yupitefy and to have a motion alfo 
as he hath. Of thole Spots in Marf^ 
Dr. Hook had divers views in the 
year 1665, which he hath given us 
Figures of (hj : and from thence 
concluded that Planet had a Mo- 
tion, although he could not deter- 
mine in what time it was performed. 
But Mr. HuygenpeispTeily laith (/) it 
is performed in the (pace of 24 lu 
40'. But for the motion of Venui^ I 
Monf. Caffini could perceive the 



(b) Sec Philof. Tranf. N». 1 1, 14. 
(r) Cofmotheor. p. 24. 

G 2 Spoti 
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Spots to change their place , and 
that the Planet had a Motion, al- 
though he could not make out what 
it was (k). 

Thus are the Primafry Planets 
difcovered to have a Diurnal Rota- 
tiony or fomewhat very like it. at lead, 
all except Saturny as I j(aid, and Mer- 
cury y and our own Globe. And as 
to thefe we have very little, or no 
Reafon to imagine but that they 
inove as well as the reft ; only we 
cannpt perceive it in Mercurjy by 
reafon of its proximity to the Sun, 
and that its Elongations are never fo 
great, nor fo long, as to enable us 
to have any good and fufficient Views 
gf hini with our Telefcopes. 

And as: for our own Globe, it is 
yery vifibfe that either. that moves 
tound in 24. hours, or that the Sun 



/*) Mf. Q^nrs Obfcrvations difperfed in the 
Phil.Tranf. maybe fecn atone view in Mx.LoW' 
thorf^ Abridg/Vol. i. p. 383, & ^zf. 

! and 
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and all the Heavens move round it 
in the fame time. And which of 
thefe two is the moft agreeable to th^ 
\i{ual courfe and methods of Nature 
(which performs all its works in the 
moft compendious, facile way) lete- 
very one judge. And is it not far 
the moft compendious, ready, and 
eafy way that the Terraqueous Globe 
fiiGuld wheel about in 24 hours, 
than that fo many vaft Bodies of the 
Heavens jQiouId be turned about it 
in that time ? Is it not as poffible, 
yea as probable, that our lefter Globe 
lliould I5e fo turned about, as thofe 
more majGTy Globes of the Sun^ Sa^ 
turny and yupiter art about their Ax-' 
es ! feut I fhall not enter into a de- 
tail of the Arguments for the Earth's 
Motion, and the Objed^ions made 
.againft it, becaufe I have done it in 
the Preliminary Difcourfe, 

. Thus having tdkeri a* proJped of 
^t DiurnaV motions 6i the great 

G 2^ Globea 



nHP 



86 Convenience of the Book 



Globes of the Univerfe, that fall beft 
under the cognizance of our Inftru- 
ments, and found that many, and 
probably all of them, have a Rota- 
tion round in a determinate time 5 if 
to this we add the Convenience and 
prodigious Ufe of this Motion to the 
feveral rcfpedHve Globes, we fhall 
find that an infinitely Wife and 
Kind-i as well as Omnipotent Being, 
was the Orderer thereof. For were 
thole Globes always to iland ftill (e- 
fpecially theErraticks, that owe their 
Light and Heiat to the Sun) in this 
cale, one half of them would be da- 
zelled and parched with everlafting 
Pay, whilft the other would be in- 
volved in everlafting Night and Dark- 
nels. And what the confequences 
would be, \ye may beft judge from 
what would befall our own Globe, 
without the kindly Alterations of 
Day and Night ; and that is, that it, 

at l^all a great part of it, would 

fcarce 
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fcarce be habitable, it would neither 
agtee to the flate o( Man, or any 
other Animals ; nor to that of Ve- 
getables, or indeed any other Crea- 
ture. For one half of the Globe 
would be burning up, at leaft too 
much drying, and exhauft'd with 
the Beams of the Sun, whilft the 
other would be immerged in, and 
deadened with too long Night. And 
in fuch a cafe, how could the great 
Works of Nature, fo ferviceable to 
the Woridj be performed ? How, 
for inftance, could the Vapours be 
rais'd to fupply the Earth with cool- 
ing Clouds and fertile Showers ? How 
could the Winds be excited to fan the 
Atmofphere v^th their pleafant and 
healthhil Gales ? ' How could the 
Tides be produced, which by their 
conftant agitations keep the Waters 
fweet and clean, and prevent their 
poyfoning the World ? 

G 4 And 
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And ^ the Courfe and Fun^ti^e 
ons of Nature, would be thus affeA- - 
ed, fo would the State of the -Crea-» 
tures be no lels. For how could 
thofe of the Vegetable Kingdom be 
animated and excited by the kindly 
Heat of the Day, and then ^gain 
tempered and invigorated by the no 
lefe kindly Dews, and Influences of' 
the Ni^it ? How could Men and all 
odier Animals difpatch their BufinefS, 
gather their Food, and perform all 
the various labours and offices of the 
Ddy, and. then recruit, and repofe 
themfelves with reft, fleep, and due 
perfpiration, and whatever elfe may 
be'owing to the lalutiferous Influen- 
ce of the Night, and ^bfence of the 
Sun? . 

; Thefe and ten Thoufand as great 
Inconveniences as thefe, would be 
the certain Events of the want of this 
Diurnal Motion of our Globe. And 
as, the reft of the Globus have their 

Shares 



Chap. 4. Diurnal Motion: 89 

Shares in the like Motion, fo we 
xnay very reaforiably imagine that it 
is no lefs ufefiil and beneficial to them 
dian it is to us, and that the Incon- 
veniences of the want of it would be 
as great. 

C H A p. IV. 

Of the Annual or Periodical Mo-' 
tion of the Primary Planets. 

BESIDES the Motion tr^ted 
of in the preceding Chapter, 
there is another, which is as clear 
a Manifeftation of the great C R E A- 
T O R as that, namely the Periodi- 
cal ov Annual,' which is vifible in 
ibme 6f the great Globes, and pro- 
bable in many others. Among the 
Fixt Stars it is highly probable fome- 

' thing 
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thing of this Nature is : as apf>ears 
from thofe New Stars which I have 
before taken notice of, which, as 
I have laid, fometimes become vifi- 
ble to us, in one Part of their Or- 
bits, and again difappear in other 
Parts of them. But thefe Syftems 
being out of the Reach of our beft 
Glafles, I fhall pafs them by, elpe- 
cially becaufe in our own Solar Sy- 
flem, we have abundantly enough to 
entertain us in this Demonftration of 
GOD. 

For it is very vifibk, without 
the Help of the Telefcope, that eve- 
ry Planet of the Solar Syjlem hath 
diis Periodick Motion I am Q)eaking of. 
For it is manifefl that either the Sun 
and the Planets move about die 
Earth, the one in thefpace of a year, 
and tHe reft in other times ; or that 
the Earth and the other Planets move 
about the Sun in fuch times. But let 
us (as I have all along done) fuppofe 
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the latter, that the Sun is fixt in the 

Center, without any other but its 

Diurnal Rotation in 2^^ Days : in 

this cafe we Ihall have the feveral 

Primary Planets revolving round the 

Sun in an excellent and due Order, 

by the exa<aeft Rules of fucha noble 

Strudure, fuch an admirable Oeco- 

nomy, and that is in Times (as I faid) 

in fquare proportion to the Cubes of 

their Diftances. So that wefeeM<?r- 

cury to perform its Period in near 

8 8 Days : Fenus (the next in order 

to the Sun) its Period in fome- 

what above 224 Days: then the 

B-arthi with its Companion the Moony 

in 365 ^ Days : then Mars in about 

6% 7 Days : next him Jupiter in a- 

hout 4333 Days : and laftly, Saturn 

in Ibmewhat above 10759 Days. 

To this fo ftri£t an Order of the 
Periods of thofe Planets, we may add 
the confideration of the different 
Paths of their Periodical and Diur- 
nal 
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nal Motions : that they lie not in a 
very different Plane, as quite acroJ&, 
or the like ; nor exadly in the famfe 
Plane, but a little croffing one ano^ 
ther ; the Diurnal Courfe lying in, 
or parallel to the Equator ; but the 
other in the broad path of the Zo- 
diack at an incUnation of 2 3 ^ De- 
grees. 

And a glorious Contrivance this 
is for the Good of our Globe^ arid 
dbubtlefs no lefs for all the reft that 
iympathize in the like Motion. Fc)r 
was the Earth's Periodick Motion to 
be always in the fame Plane with 
diat of the Diuriial, we might indeed 
be ibmetimes nearer to, and fome- 
times farther • from the Sun ; but 
at the (anje time mifs of thofe kind*- 
ly increafes of Day arid Night, to- 
gether with fuch ufeful diredions of 
the Sun-beams, which the advances^ 
of the jEarth to cine or otlier of the 

•J- -• . V . J , / Fok$ 
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Poles caufe (a) : which two things 
are the real Caufes of our Seafbns of 

^ Summer 



{a) There are two Caufes of the great diffe- 
rence between the Winter and Summer, Heat 
and Cold . One is the (hortcr or longer Continu- 
ance of the Suti above the Horizon : in Summer 
long, which increafcs the Heat, as much as it 
lengthens the Day : in Winter ihort, which di- 
minifhes the Heat, as it fhortcns the Day 5 and 
augments the Cold, as it lengthens the Night. 
The other Caufe is the Oblique or Perpendicular 
Direction of the Sun's Rays, the Oblique being 
^weaker than the Perpendicular 5 as is evident from 
Galileo's Experiment, in his Syftema Mundi^ Di' 
al. I. by holding a Paper turned up at right An* 
gles, or a Book half open j over againft an illu- 
minated white Wall J where it may be obferved 
that the Side oppofite to the Wail, which the 
Raysftrikc perpendicularly, is far more light and 
white than the other Side, on which the Rays 
fall obliquely. The fame it is in the Incidence 
of the Sun's Rays on any Plane, namely, the 
Rays arc fo much ftrongcr, and the Plane the 
nflore warmed and enlightened, as the Rays are 
more or left Perpendicular 5 and that on two Ac- 
counts j I. Bccaufe the Perpendicular Rays ft rike 
with greater force than the Oblique. As in 
Fig.4. the Rays RR ftrike the Plane JP more 
forcibly than the Plane O B. The Action or 
Force of which Percuflion is (like that of all o- 
ther Impulfes) as the Sine of the Angle of Inci- 
dence 
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Summer and Winter, Spring and Au- 
tumn, and not our being nearer un- 

# to. 



dence. So the Force of the Rays R R upon ihc 
Oblique Plane J5, is as the Sine only o( ROB^ 
whereas their Force upon ^ P is as the wholo 
Sine of po Degrees, or Angled OP. t. Ano- 
ther Reafbn is, That a greater Number, or 
Quantity of Rays, fall within the Compafs or 
Area of any Plane, in a perpendicular, than ob- 
lique Direaion. This will be manifeftfrom the 
bare infpe&ion of Fig. 4. where it may be obfer- 
ved that all the Rays between R R and Op fall 
on the Plane jfP j but only about one half of 
them would fall upon an pblique Plane of the 
(ame Length, ifitwasO^.* Or (which is the fame 
thing) near as many Rays would fall off O ^, tur- 
ned up to O ^, as fall upon it. Alfo it may be 
obferved farther, that as the Line O ^ is longer 
than Op fo are the Spaces between the Rays lar- 
ger in OB thanO/i and confcquently fewer Rays 
fall on O ^ for its Length, than on O ^ for its 
Length, or the Rays are denfcr, or more com- 
paft in ^ than O B. And when they are (b, 
they are fo much the ftronger, as is evident from 
the colleding and condenhng the Sun's Rays by 
a Burning-'glafs. 

What the particulaf Power of the Sun*s Rays 
is in all Diredtions, Quantities, and Impulfcs, falls 
under Mathematical Calculation \ but I need not 
trouble the Reader with it, but fhall refer to 
the ingenious Dr. fFblfius (Mathematical Pro- 

fcflbr 
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to, or. farther from the Sun. For 
thole Benefits (we at leaft that inha- 
bit towards the Northern Pole) have 
at the contrary Seafon, when we have 
moft need of them, viz. the Sun s 
Proximity, in Winter ; its greater 
Diftance from us in Summer ; as is 
naanifeft from the Increment of its 
apparent Diameter in Winter to 3 2', 
47'^, and the Decrement thereof in 
Summer to 31', 40''. (b). 

And 



feflbr of Hall) his Ekmenta jferometria. And as 
for the proportional Degree of the Sutf s Heat ia 
all Latitudes, and its Altitudes, our mod acute 
Savilian Profeflbr, Dr. Halley^ hath given us a 
neat and clear Method for computing it in Phi" 
lof'TranfN^. 205, 

{b) Monfieur de la Hire in his Tabuh Afiron. 

makes the Sun's Semidiacneters to be Dec. 50. 

16' zi" and Jun. }o. i j-' 49''. But Mr. Flam-^ 
fleed in his Lunar tables added to Mr. Horrox^s 

Pofihumous fForks^ makes the greateft to be 16' 

23", the leaft if' fo'' and the French Academifi 

16' 2}" and If' fo'^ F. Recueild' Obferv. Les 

Elemem d' Aftron, p. 22. 

Belidcs the Alteration of the Sun's apparent 

Diameter, its fwiftcr Motion in Winter about 

the 
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And now for a Conclufion 'Of 
this Chapter concerning the Perio- 
dick Motions of the Primary Planets, 
we may take up the Argument of 
Hugo de S. J^iBore (c)^ Who comtnand- 
eth the Sun to defcend through the 
Winter Signs? And who again cauf eth 
him to ajcend through the Summer 
Signs? Who leads him from EaJ^ to 
Weji ? And who again brings him 
hack from the Weft to Eaft ? All thefe 
things are very wonderful^ hut to God 
alone pojftble. 

theSolftice by about a ifthpart, is an Argu- 
ment of its being then nearer the Earth. From 
whence it comes to pafs that from the Vernal to 
the Autumnal iEquinox, there are about 8 Days 
more, than from the Autumnal to the Vernal. 

{c) ^uis folem per hyberna defcendere figna pra^ 
cipit ? ^uis rurfum per aftiva Jigna afcenderefa^ 
cit ? ^is eum ab Oriente in Occident em ducit ? 
^is iterum ab Occidente inOrientem revebit? Hac 
cundla fant mirabilia^ fedfoli Deo poffibilicik. Didaf* 
cal. L. 7. G. 8. 

C a A J', 
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Chap. V. 

Of the Periodical Motion of the 
Secondary Planets. 

HAVING confidered the Peri- 
ods of the Primary Planet Sf 
let us next caft our Eye upon thofe 
of their Secondaries. And among 
thefe we fhall find the fame com- 
pleat Order and Harmony as among 
the laft. Thus Saturn^ five Moons, 
and yupiter\ four, and our own a- 
bout die Earthy have each of thenji 
their determinate Times, Ibme lon- 
ger, fome fhorter Intervals of Time, 
in the fame due Proportion, as I 
fpake of among the Primaries. 

Befides which, there is another 
Thing very confiderable in this perio- 
dical Motion of thole Secondary 

H Planets, 
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Planets, and that is, that it is mixt 
with a kind of vochhmes Dire^oa 
towards one or other Pole of the 
primary Planet \ by which means 
every Satellite^ by gentle Degrees, 
n^kes its Vifit« towards eacK *I*de 
of its Primary,' This is Wtll known * 
ajnong the CircutnjcFoials for inftance, 
that mcy all have a flow and gril^ 
dttal fcrew-itke progrels, firft toii^af<fe 
OTie, theft back again towards die 
©ther Pole di Jupiter .♦ and that each 
'Sat'ettiu hath its Declination greater 
and gteateir, according as it is far- 
ther or farther from Jiipiter\ Body. 
Accordingly the DecMatioti of each 
'Circumjoi^iaiy affigned by the difi- 
getit and fagacimis Caj^i {d)^ after 
twelve Years Obfervations, arfe thefe* 
¥he gteateft Declination of the 
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- , Cd} i^rHjpoth. ^ ijes Sabks des Said, de Ju- 
pter\ §,4, jjj the French Acadcmift's krgc Col- 
fcai6n: •- ' ^ ' ' 

FirJ^y 
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. Pirfi^ (w Nearejiy exceeds not a third 

part of yupiters fiemidiameter •: that 

of die Second furpaffetii but a Iktlc 

of a quarter of its Diameter c That 

of die "Third a little exceeds three 

quarters of the Diameter : And 

diat of the i^«r^i6, ov'Outermofly goes 

beyond yupiters Poles by a third 

part <i£ the Semidiameter. All which 

JikCutations, he &fdi are perfonned 

in the ^)ace of i -2 Years. Thus the 

^Roious Caffini. But I have my 

fcif obfoved a greater Vagation in 

the t^rd Satellite \ that it a<4van- 

oed near to, if not even with 4he 

Very Linib or Pole of yupiter, 3S\i. 

that its Stay in yupiters Shadow, of 

the Duration of its EcMpfe at that 

Tanae, was 'kffs than is commcmfly 

ai^gned untok, as it is reafon^e 

to imagkie it Ihould be, becaufe -^e 

Satellite had only the outlide of 

the Cone of yupiter-s Shadow, and 

Ha confer 
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confequently a lefler part thereof to 
pais through at that Time. 

As to the End and U/e of this fo 
obfervable a Tendency in the Secon- 
daries towards each Pole of their 
Primaries, we may guels at it from 
what hath been faid of the like Ten- 
dency of the Primaries towards the 
Sun, on which our Seafons do de- 
pend : So thofe Secondaries moving 
in like manner to each Pole, efFe<9: 
ibme of the grand Works of the di- 
vine Providence from Pole to Pole, 
illuminate all parts of their refpe<3:ive 
Globes, contra<9: the length of their 
Nights (as fhall be fhewn in proper 
place,) move their Waters, and ex- 
cite their Tides, and perform other 
fuch great Works of Nature, as with 
good Reafon, we attribute to the In- 
flux of our Moon here in our own 
Globe. 

And can fuch well contrived, fuch 
ufefiil Motions, that the World could 

not 
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not fubfift without, that Nature 
could not do its grand Works with- 
out, can thefe be other, than tjie Fiat 
of an infinitely indulgent^ as well as 
TO^ CREATOR! Could this Confo- 
nancy be fo univerfal, among all the 
Globes that fall within our View ? 
Could their Periods, and Diftances, 
be in the lame due proportion all 
the Univerfe over, their Motions all 
fo alike, had they not had the fame 
Contriver and Maker ! But I fhall 
clofe this Argument with the Reflexi- 
on of the moft ingenious Mr. Moljh 
neux (b)^ who fpeaking of the fefqui- 
plicate proportion of both the pri- 
inary and fecondary Planets, thus 
concludes : And from hence may we 
jujily fall into, the deepeji Admirationy 
that one and the fame Law of Motion 
Jhould be obferved in Bodies fo vajily 
difiantfrom each other y and which feent 
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to have no Dependance or Correfpon- 
dince with each other. This doth moft 
evidently demonjirate that they were ali 
at firft pit into Motion by one and 
the fame unerring Hand, en)en the in- 
finite Power<3:«JWifdom ofQo^yW&a 
bath fixed this Order amo?ig them all, 
and hath efiablifijed a Law which they 
cannot tranfgrejs. Chance or dull Mat- 
ter could never produce fuch an har- 
monious Regularity in the Motion of 
Bodies fo vafily difiant i This plainly, 
fhe^s a Defign and Intention in she 
firfi Monger. And 'with fubmijfion to 
the reverend and learned Divines-, J 
am apt to think that onte Argument 
dramnfrom the Order^ Beauty and 
Defign of Things, is more forcible O' 
gainfi Athj^ifmy than Multitudes, jsf 
notiohal Proofs, &c. Thus Mr, Moly- 
neiiie. But we fliall find fardwar 
Evidences of this fuprewe Manage-- 
m.ent in thefe. Matters from wha( 
follows in .^e next Chapter. 
L. Chap. 
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C«AP. VI. 

Ti6^ Confiancy and Regularity of all 
the Motions Qf the Earth and 
Heavens, 

THAT the Eartli and Heavens 
move at all, but efpecially 
that they have flich particular and 
beneficial Motions, appears, from 
the preceeding Chapters, to be the 
Work of Gpd. And the Concur- 
rence of the lame infinite Hand is 
m manifeft in the Perpetuity, Con- 
Clancy, and Regularity of thofe Mo- 
tions. For without this- Almighty 
Guid^ and Manager , how is it pofli- 
ble that all thofe vaft and unwieldy 
Mailcs fhould continue their benefi-« 
ieial Motions throughout all Ages ?' 
:(Jiould perform their ufeful Stages, 

}^ 4^ Withr 
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without any the leaft Intermiflion, 
Interruption or Diforder that we 
know of ? What Motion, what 
Contrivance, what piece of Clock- 
work was there ever under the whole 
Heavens, that ever came up to /lich 
a perfedion, and that had not feme 
Stops or fome Deviations, and ma- 
ny Imperfedions ? But yet noli^ 
was ever fo ftupid as to conclude 
fuch a Machine (though never io 
imperfefl) was made by any' other 
than ibme rational Being, Ibme Ar- 
tift that had Skill enough for fuch 
a Work. As he in Cicero [a] ar- 
gues from his Friend PoJidonws\ 
piece of Watch-work^ that fhewed 
the Motions of the Sun, Moon and 
five Erraticks ; that if it had been car- 
ried among the Scythians or Britains^ 
^is in ilia barbaric dubitety quin 



{a) De Nat, Deor. L. 2. c. 34. 

ea 
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ea Sphara Jit perfeBa Ratione f with 
more to the fame purpofe : No Man 
even in that State of Barbarity would 
make any doubt, whether it was the 
-workmanfhip of Reafbn or no (^). 
And is there lefs Reafon to imagine 
thofe Motions I have been treating 
of to be other than the Work of 
God, which are infinitely more con- 
ftant and regular than thofe of Man I 
Or to ufe the laft mentioned StoicKi 
Argument, can it be thought that 
Archimedes was able fb do more in imi- 
tating the Motions of the Heavens (in 
his Sphere) than Nature in effecting 
them f 

And now to refled upon the 
whole, and fb conclude what hath 
been &id concerning thefe feveral 
Motions: We may all along per- 
ceive in them fuch manifeft fignals 

Q)) See the Place cited at large ia my Pbyfico-^ 
T^eolo^, p. z. 

of 
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of a divine Hand, that they all {bem> 
as 'twere, to ccffifpire in the Demon-' 
ftration of their infinite CREATOR 
and ORDERER. For befides what 
in all pobability is in other parts 
of the tJniverfe, we have a whole 
Syftem o£ our own , manifeftly 
proclaiming the Wcwkmanfhip of 
its Maker, For we ^ve not tho(e 
vaft and unwieldy Maffes of the 
Sun, and its Planets, dropt here and 
thereat random, and moving about 
tjie great ExpanfufUy in uncertain 
Padie, and at fortuitous Rate^ an4 
Meafufcs, but in the compleateft 
manner, and according to the ftri^* 
eft Rules oi Order and Harmony ; 
fo as to anfwer the great Ends of 
their Creation, and the divine Pro- 
Tidencc ; to difpatch the noble 
Offices of the feveral Globes 5 ta 
p e rfoi m the great W^k« of Na^ 
ture in them ; to comfort and che- 
T^Qa. every thing refiding o^ them,. 
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by thofe ufeful Changes of Day and 
Night, and the fevcral Seafons of the 



Thefe things are fo evident to 
the Reafbn of all Men, that TuUy 
might well make his Stoick to alledge 
this as one of his principal Argument* 
for the proof of a Deity (cj ; 7%e 
fourth Caufe-t faith he, UTtd that even 
the chief is the Equality of the Mo- 
fion^ and the Revolution of the Hea^ 
'oens 'y the DiJiinBiony Utility^ Beau- 
ty and Order, of the Sun, Moon, and 
fill the Stars : ihe hare View alone of 
iffhich things isfufficient to defnonjirate 
them to be no Works of Chance; 
jf^s if any own fhould come into an 
Houfe, the Gymnafium^ or Forum ; 
'when he fhould fee the Order^ Man*- 
ner and Management of every Thing, 
he could never judge thefe things to be 

\ 

(f) 0c Nat. Dtjor. L. z. c f . 

done 
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done without an Efficient^ hut muji 
imagine there was fome Being pre- 
fiding over them^ and whofe Orders 
they obeyed. So much more in Jo great 
Motionsjfuch ViciJfttudeSy and the Or- 
ders offo many and great things ;■ * 
a Man cannot but conclude^ that fuch 
great ASis of Nature are governed by 
fome Mindy fbme intelligent Being. 

And fo again afterwards (Chap* 
.2 1 .) when, among other things, he 
had been Ipeaking of the Motions 
of the Planets, he thus argues, / can- 
not pofftbly underjiandy faith he, how 
all this Conjiancy can be among the 
Stars ; . this fo great Agreement of 
Times thiy all 'Eternity y among fuch 
various Courfes (how this can be) 
without fome Mindj Reafoft and Coun- 
feL And a litde after this, {peaking 
of the Fixt Stars, he faith. But 
the perennialy and perpetual Courfes 
of thofe Stars y together with their ad- 
mirable and incredible Conjkincyy de- 
clare 
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dare a divine Power and Mind to be 
in them. And this he takes to be fo 
plain a Cafe, that he that could not 
difcern it, he thinks could difcern 
nothing. 'And then he thus con- 
cludes, In the Heavens then^ there is 
neither any Chance^ nor any Temerityj^ 
nor Err or ^ or Vanity ; but on the con- 
trary y there is all Order ^ Truth or 
ExaBnefsy Reafon and Conjiancy. And 
fuch Things as are void of thefe are 
counterfeit y falfe^ and full of Error. 
— — //^ therefore that thinks the ad- 
mirable coelejiial Order y and incredi- 
ble Conjiancy y on which the Confervation 
and Good of all T'hings depend^ to be 
void of a Mind^ he himfelf deferves to 
be accounted devoid of a Mind. Thus 
with great Force and Reafon, "tully^ 
Stoick rightly infers the Prefence and 
Concurrence of a Divine Being, and 
Power, from the Motions of the 
Heavens : Only not being aware who 

2 that 
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that Being was, he erroneoufly ima- 
gines the heavenly Bodies themfelves 
to have Divinity, and puts them 
therefore into the Number of the 
Gods; which Error is excellently 
refuted by LaSantius, in his Itiflit. 
Diviti. L. z. c. 5, &c. 
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Chap. I. 

The Cmfimncy of tM the Globes in 
their Sph&icd Figure. 

AVING in die preceding 

Book manifefted the Moti' 

ms m the Esavti and Heor 

vens to be the Contrivance 

and Work of G O D, I fliall enquire 

in 
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in this, whether their Figure be of 
the iame kind, wifely liiited to the 
Motions, and in a word to the whole 
State and Convenience of the feveral 
Globes, fo as to manifeft it fclf to be 
theWorkof GOD? 

Now as to the Figure ; it is ob- 
lervable in the firfl: place, that there 
is a great Confent therein, among 
all the Globes that fall under our 
view, and that is, that they are all 
Sphaerical, or nearly fo, namely 
Spheroidal (a). Thus all the Fixt 
Stars, fb far as we are able to behold 
them, either with our naked Eye, or 
our Glafles. Thus the Sun, and 
thus all its Planets, and thus the Se- 
condaries, or Moons accompanying 
Saturn^ Jupiter^ and our Earth. 
And although Venus^ Mercury^ and 
our Moon have Phafes^ and appear 
ibmetimes Falcated, fometimes Gib- 



««i 



(«) Sec Pbyfico'-^eol B. i. ch. i. Notc<». ' 

bous 
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bous^ and fometimes more or lels 
round, and even Mars tooy in ite 
Quadratures, becomes Gibbofc ; yet 
at fuch times as thefe Planets fliew 
their full Phafes, they are found to be 
ipherical, and only lofe this Figure: 
l^ virtue of tlieir Pofition to the 
Sun, to whom they owe their Light. 
And this Sphericity, or Rotundity is 
manifeft in our Moon^ yea and in 
Venus (b) too ; in whofe greateft Fal^ 
cations the dark Part of their Globes 
may be perceived, exhibiting thenv^ 

• • • • 

(b) What I haire here affirmed of the iS'fiTtfffid^rjf' 
jjght of Venus^ I have been called to an account 
for, by ah irigctiious Aftronomer of my Acquain-^ 
tance. But I particularly remember, that as I was 
viewing Venus fome Years ago, with a good 54 
foot Gla(s, when ihe was in her Perigee^ iftd 
much horned^ that I could fee the darkned P^c 
of her Globe- as we do that of the Moon foori 
after her Change. And imagining that in the! 
laft total Eclipfe of the Sun, the ftme might Be 
difcerned^ I defircd a very curious ObfervCr that 
was with me, and looked through an excellent 
Glafs, to take Notice of if, who affiniied that' 
be faw it Very plainly. 

i Mve$ 
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felves under the Appearance of a 
dull, and rufty coloun 

And as this fpherical Figure holds 
in every of the Globes at a diftance 
from us, fo we may reafonably ima- 
gine our own Globe to be confonant 
to the reft. But indeed we have 
great Reafon to conclude it to be ib, 
from the Curvity of its Shadow in 
its Eclipfes of the Moon ; from the 
'Difcovery of new Cdnftellations in 
the Heavens, as we change our He- 
misphere, and make Approaches to- 
wards either Pole ; from the Surface 
of the Sea, which appears to be of 
this Figure^ by our gradually difcer- 
ing far diftant Objedis, Mountains, 
Towers, Sails of Ships, &^c. the Parts 
of which are more and more feen, 
as we approach nearer and nearer to 
them : With other Arguments to 
the fame purpofe, which I need not 
enumerate in a Cafe jiow generally 
ovmed to be true* 

C H A p» 
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t 

Of the Inequalities^ or Hills and 
Vales objenvahle in the Earth and 
Mo<(^n. 




HAVING in the pf ec( 
Chapter demonftrated die fe- 
veral Globes of the Uiiiverfe to be 
^herical, it is not to be underftood 
that thefe Globes ar6 ftridly fo, but 
^^ Allow^tnce is perhaps to be made 
= for the Difference between their /E- 
ijuatorial and Polar Diameters^ be- 
fore fpoken of: But efpecially for 
thofe little and incpnfiderable Ex- 
crefcences of, the Hills, very mani- 
•feftly difcernable in the Moon fc], as 

• , well 






{c) Every one that hath viewed the M<?(?« #ith( 
but ah ordinary Glafi^ cipecially when {he i^ 
hot round,- niay iiafily pterceivC corifidcrableUtt- 
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well as in our own Globe ; which I 
caD little and inconfiderable, efpe- 

daily 



cvennefles^ that fome Parts are manifcftly higher 
and othen lower. About the Quarters^ diyisf% 
bright golden Spots may be feen in the (haded 
Part, atfbmediftance from the enlighten^ Part $ 
and thefe may be perceived to grow larger and 
brighter, as the (hady Part turns more and more 
towards the Sun$ till at lafl you may lee all xhe 
intermediate Valiies between thofe Spots, and the 
other enlightened Parts. Alfo in divers Parts of 
the Moon^ efpecially fuch as border on theihaded 
Part, there may be obferved to be certain Holes 
or Pits, black, dark, or fhady, when the Parts 
eccompafling them are illuftrious and bright. 
And this Darkneis, as if under fome Mountain, 
lies always on the Side next the Sun, and gradu- 
ally goes off, as the Hole, Pit or Valley turns 
more and more towards the Sun, till at lafl the 
whole Valley is enlightened, and looks likeade- 
preflcd Ground in the Body of the Moon. J^Xl 
which things are manifeft Signals that xhtMoimls 
Surface is not even and fmooth, but like that of 
the Earth, fall of Hills and Valleys. 

Which Opinion, although now well grounded 
on ocular Demonftration, was as old or older 
than P/«/^rri&*s Day s, who in his Book de facie in 
erbe Luna^ at the Beginning, cites it as Ckof' 
cb»s*s Opinion, Ekira^ i^«TTfixci^ ttir«i 74^ c*/«a« 
tS^ tmyiKns e«Ac{^^r— i. e. Tibatwbatis called the 
Tm of the Moon, are the Images and Jf^arcmces 



^^iMi 
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dally thofe in the Earth, becaufe they 
are fo in proportion to the Earth's 
Diameter ; as will appear by coming 
to partieulars. The Diameter of the 
terraqueous Globe I have jQiewn in 
TajPhyfico-TheoL /^^)tobeabout7935 
jE^g-//^ Miles, 4Uid in this Book to be 
(*) 79^7 Miles : But that of the Hills 
is no more than a few Miles. Snowdon 
in Caernarvonjhirei^t higheft Moun- 
tain in all our Ifland) is but 1 247 



ofagjreat Sea in tbeMoon. And about the mid- 
dle of that Traft, Ti A pAt9i(i499f Ttri m^i^ent^v 
• ■ ^ i, c. jls to that Face which appears in the 
Moon ; jis our Earth hath certain large Bays 5 fo 
we conceive the Moon is wer-fpread with large HoU 
laws and Ruptures^ containing Water ^ or a thick dark 
Airy into which the Sun-beams are not able to enter j 
andfo no Reflexion is made by them. 

As to other Matters in which the Earth and 
Mom feem to agree, as in Seas, and great C0I-" 
l^ions of Waters, an Atmofphere, t^c. I ihall 
pa(s them by here, as improper for this Place, 

(A) Book 2. Ch. 2. Note. 

(*) Book I . Ch. 2. Note a. 

I 3 yards 
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yards (cj ; the ^Ips themfelves but. 
about two Englt/h Miles fdj : ]>isiy 
the very Pih ofTenariffey one of the 
higheft Ridges throughout die Globc^ 
unle(s we except the high Mountains 
of Peru called by Jof. Acofia [e) Pe- 

riaCacai 

(f ) In che Journal of the late ingenious liichdrd 
Townley^ Efqj oiTownleyinLancaJhire^ I find this 
Note upon Sep* 6. 1681. Tfoi Day Mr. Adams 
calki here^ 'who is taking a Survey^ 5cc. He told us 
that ivith repeated trials he had found Snowdon-hill 
1 510 Tards higher than the High water- puirky and 
that the ^ickfilver flood at the Bottom at ip In- 
fhes', at the Top of the Hill tf96 : So that 1 310 
gave 3'o4. Then foMows this Note, viz. Mr. 
Adams coming fince tells me^ that the HHght of 
Snowdon nvas but 1 247 Tards^ which gave 5 '04. 

The Reafon of this Difference of 73 Yards, in 
the height of iS/J^w^e/^, I take to be, that the firft 
Meafure was made by Mr. ^^^«?j himfelf, the lat- 
ter by Mr. Cafwell with Mr. Adams's Inftruracnts r 
And probably the former is the Height above the 
Sea, tne latter only above feme Plane. 

{d) Mr. Nic. Fatio told me that he had mei- 
fured the Height of the Montagne Mauditi^ which 
is one of the higheft Ridges of the:^//>x, and that 
he found it to be looo French Toifes about the 
Lake of Geneva^ which is equal to 11816 Eng- 
lifti Feet, or z^x Miles. . 

{e) .^fr<7/?^ faith, the -rf/^jfeeined to thefeMoun-? 

tains 
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riacaca ; or that nearer St. Martha (f) ; 
or thofe called the Andes [g) ; this 
Ridge (I fay) is computed to be but 
between 3 and 4 Miles perpendicu- 
larly above the Sea (A) All which 
Eminences, compared with the Dia- 
meter , or Semidiameter of the 
Earth, is no more than as a particle 
of Duft is to a large Globe, on 
which it refteth. 

And fo likewife for the Mountains 
vifible in the Moon^ although fome 



tains he travelled over, but as ordinary Houfes 
to lofty Towers. . See my Phyjico-^heo. B. i . ch, 
I. Note b. 

{fj Capt.Z)jw/>/Vr faith that he is of Opinion, 
that the Hill near Sc. Martha is higher than the 
PikeofTenariffe. Voyage round the World, p. 2.4. 

{g) Of the Jrides of Chili and Peru^ Capt. 
Dampier faith, ^hefe are the highefl Mountains I 
everfaw^ farfurpaffing the Pike of Tcnariffe, cr 
Santa Martha, and I believe any Mountains in the 
fForld. Jbid.p. pf. 

{h) See Dr. //i?^;^^'s Account of the Pike of'Te- 
nariffe from his Friend Mr. G. T, who went to 
the Top of it 5 at the End of his Lectures concern- 
ing Springs^ p. 41. 

I 4 of 
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of them are of that height (i\^ as to 
nefled the Light of the Sun from 

their 

, ; 

(/) By RiccioWs Mcafiircs, the Height of what 
}ie calk Mount Sinai^ or St. Katberine's Hill, is Sf 
Bonoman Miles, and that of Xaverius 1 2., buc 
according to his Correftions, the former is but 
Sa Miles, the latter i it. Which at the rate of 
6010 Englijb Feet in a Bonoman Mile, is about 1 5 
and 9 Englijb Miles j an Height (6 great, confi- 
4ering how much the Moon is lefs than the Earth, 
^hat I cannot but think that diligent Pevfon was 
miftaken in his Meafures, and that the Compu- 
tations of Hevelius are much the belt: Who as he 
was as able as any Man, and made more accu- 
rate arid diligent Obfervations of the Moon*s 
Face, than moft Men ever did j fo he was more 
likely to come nearcft the Truth. And by his 
Reckoning, the higheft Hills in theA/o^narebut 
about three quarters of a GermanM'iky andfome 
of them but (even (ixteenths i and (bme not abov« 
an Italian Mile. And confidering the Bulk of 
the Moon to that of the Earth, thefe are great 
Eminences for the Moon. 

And as the Luftar Mountains ^ltc of (b prodigi- 
ous Heights, fo piany of them arc of great Ex- 
tent. Hevelius reckons the Lunar faurus to reach 
to 170 German Miles j Mount Sepber iroj and 
the Lunar Apennine above 100 German Miles. 

The Way how to meafure the Height of the 
Mountains of the JVfo£?», is not difficult, noryn-t 
pertain y which is, b^ otiferving the Diftance be^ 

tweei^ 
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their lofty Tops fome Days before 
ever it reacheth the Vallies beneath 
them, yet on the Moons Limb we 
can difcem nothing of them : But 



twecn the diftant golden Spots, at their firftap<^ 
pearance (which are the Tops, of Hills) andtne 
enlightened Part of the Mgorf. Which Diftanco 
may be computed by Miles, or any other equal 
Parrs, into which we c^n imagine the Moon's Di- 
ameter divided. Thus in Fig. f , jfRB is a Part 
pf the Moon's Circumference, one Part of which 
^R is enlightened, the other Part iS^ is in darl^f 
hcfs. Hiisz Mountain, whofe Top fj is touch- 
ed by the Sun-beams, ihining from ^y the Sun to 
i?, and reaching to /f. Now mppoling the Semi- 
diameter of the Moon R C, to be 274 German 
Miles, according to /fry^//«j, the Length of the 
Side R H (or Diftance between the Top of the 
Hill, and the ^dge of the enlightened Part) wiU 
be found ^Ifo to be a 10% 20% or other Part of 
thatSemidiameter or Diameter 3 or fbpic certain 
Number of Miles. And then we have the two 
Sides R C, 174 Miles, and RH^ and thp right 
Angle included between them 5 by which, both 
^he other Angles, aiid the Side C H^ may be found 
by a common Cafe of Right-angled Triangles. 
Out of which Side C Hy deducing the Moojfs 
Semidiameter 274, there remaineth the J^eight 
of the Mountain Hi. Confult here Hevel Scf^- 
nogr, ch. 8. GaliUus Nunc. Sider. p. 14. RiccioU 
\^[magefi. L. 4. c 8. S.chol. 
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fo far from that, that, on the con- 
trary, the Edge through our beft 
GlafTes looks Uke an even, fmoothi 
and uninterrupted Circle (k). 

. Although. 



(k) The Edge of the Moon^ which 1 here mean, 
is that next the Sun j on which I could never per- 
ceive with my beft Glaflcs any the leaftSign of a 
Mountain, but all to be exaftly level and fmooth. 
Only indeed there are fome certain tranflent 
roughneffcs and unevenneffes on the Limb cauled 
by Vapours, efpecially whentheM?(?»is near the 
Horizon, and in windy, and fome other Weather. 
At which times, the Motion of the Air and Va- 
pours, makes a pretty Crifpation, and Rouling. 
like Waves on iht Moon^lAmh^ which have the 
Appearance of moving Mountains and Valleys. 
But on the oppofite Side, if the leaft Portion of 
the darkened Part of the Moon^ extends beyond 
the enlightened Part, Mountains may very mani- 
feftly be difcerned, exaftly rcfcmblingoursonthe 
Earth. A few Hours before and after the Full, I 
have with Pleafure feen the Appearance of con- 
fiderable Mountains and Bays, One of which 
Views, I have given in Fig. 6. which is the Moon's 
Appearance, foon after the Full, on Se^t. i z. 17 1 4. 
In which feveral Rifings and Depreflions may be 
feen, and the Tops of fome of the Mountains fome- 
what diftant,^ are exprefs'd by the little Spots. 

Thefe 
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Although then vaft Mountains, 
when feen near at hand, feem^tobc; 
very cbnfiderable fixcreicences of" 
cur Globe, yet fince they are little, 
when compared to the Globe it felf, 
w^e may look upon our own, and aU 
the reft of the Globes, a» if they 
were perfe<3t Spheres, ot at leaft 
Spheroids. And finding them to be 
fiich, let us iiext enquire what Rea- 
fbn there is to imagine this their 
Form to have been the great C R E7 
Ki:OK\mrk. 



Thcfc alone I conceive aHe the Mountains ^srbich 
tlie excellent flwif/Zasfpcaksof in fevcral Places of 
his Sileriography, parricalarly in his AnTwer to 
Bettims, and ot\^Peri^tetkks^\nQh.6.p.i^l. 
who denied that Mountains could be intheAfowi^ 
as well as many other things difcoven:d now by 
the Telcfcope. . 



Chap.- 
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Chap. III. 

17)6 Univerfality and Uniformity of 
the Figure of the feveral Globes 
of the Univerfe is a Sign of their 
being the Work of GOD, not of 
Chance or Necefpty, 

WHEN we lee divers Pieces 
of curious Device and 
Workmanfliip to bear the fame 
Marks of Art, to have the lame 
jnafterly Strokes of Painting, Clock- 
work, Architedure, ^c. we con- 
clude with great Reafon fuch Pieces 
were made by the £ime skilful 
Hand. So when we fee the fame 
commodious Spherical Figure to 
be imparted to the Earth, and all 

thq 
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the Heavenly Bodies, we have a$ 
good Reafbn to conclue them to 
be Pieces of the lame Hand, Con- 
trivances and Works of the fame 
skilful Archited. For if the Uni- 
yerfe had been a Work of Chancey 
all the feveral Globes would have 
jbeen of feveral Forms, one of this^ 
.anqther of a quite difierent Figur^ : 
One {quare, another multangular^ 
another long, and another of ano* 
thcr Shape. Or if all the feveral 
Globes had been a Work of Neceffi- 
/y, and their Figure had been owing 
to the natural Tendency,, or Gravi- 
ty of Matter, vt%. that the felf-at- 
trading Power of Matter did make 
all the Solids and Fluids of all the fe- 
vera! Globes, as naturally run into a 
globofe Form, as a Drop of Quick- 
silver doth : Yet flail we may de- 
mand, how came Matter by this fb 
commodious a Power ? What made 

it 
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kaU^fo proper a^Form but Ae in- 
finite creator's FiatP^ 

But not to conteft that Poihtj 
but granting Gravity to be conge- 
hial and coeval wirfi Matteri with- 
out enquiring how it came by that 
Power, and allowing that every 
Globe of die Univerfe had its Form 
from the ielf-attFa^ling Power of its 
Matter, yet ftill we have undeniable 
Marits ai final Caufes^ of wife Order, 
and an over-ruling Pewer in the Cafe^ 
For let us imagine' our terraqueous 
Globe in its Chaotiek-ftate ; all its 
Matter, ievery particle of it divided, 
and floating about, and ready, by its 
Self-attra<9tion, to -run together into 
its natural Form, that of a 'Globe ; 
In this hurly-burly, this jumble of 
ungui^ed' Nature, rhade by At&a€ti- 
on only, a corifufed globbfe Mafs can 
be luppofed to be formed ; but with- 
out arly Order, without that conve- 
nient Lodgment of its Parts, as the 

necef- 
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hecefllties of an habitable World re- 
quire. But inftead of any fuch Signs 
of Diforder, or of Nature's a£ting 
with an unguided Power, we have 
the clean contrary ; all the Signals 
of a wife Contrivance, and excellent 
Art ; as will appear in the following 
Chapter. 



C H A p. IV. 

f]!h.e Terraqueous and other GlobeSy 
appear to be the Work of G D 
from the wife. Difpojition of their 
Parts. 

S the Earth, and all the other 
Globes, would have been of 
various Forms, if they had been 
made by Chance, or would have 
been confufed Mafles, if made by 

2 j^ec^f 
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Neceffity, according to thelaft Chap- 
ter : So in this I ihall fliew them to 
be the Work of a wife and a kind 
Agentt from the commodious Stru- 
cture and Diij)ofition of their Parts, 
fo ikr ^ we have any Knowledge of 
them. Thus the Moon^ hath great 
Appearances of being no lefe comrr 
modioufly9 than the Earth, divided 
into Hills and Valleys (as I have iet 
forth in the 2d Chapter ;) into Dry- 
lands, and great CoUedions of Wa- 
ters (a)y and to be encompafled with 

ad 



(a) That there arc Seas, or great Colie&ions 
of Waters in the Moon^ is highly- probable from 
tbeAfo0»'s ^/j, which plainly feeni to be Water 
on thefe two Accounts, i . Becaufe thofe Spots 
appear to be in ftrait and level long Planes^ 
when viewed about the Moor(% Quarters, or at 
fuch tinies as one half of them are eniigbtep'd, 
the other half in darknefs. In this Cafe^ when 
we do not look dirc&ly upon the Planes, of lee 
them wholly enlighten'd, but view them in a 
manner fide ways, their Surfaces look as the Sea 
doth, when we view it from the Shore, viz. a 
large level Plane : Only we may now atid'tfrfn 
di&era a bright fhining Par& Handing a little out 

of 
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of the large Levels, which arc, no doubt, certain 
Rocks or Iflands in the midft of thofc Seas: 2. 
The Darkne(s*of thoFe Spots, more than other 
Parts oixhtMoon^ is an Argument they are Wa- 
ter, or fome fuch like Fluid, which imbibes the 
Sun^s Rays more than harder Bodies, and doth 
not therefore fo vigoroufly refleft them as they do. 
Accordingly about the MoorC^ Quarters, when 
thofe Spots, as Ifaid, .have the Appearance of 
long Planes, we may obferve their Edge to be a 
Kind of hazy Border, which grows darker and 
darker, as the Rays are more and more abforbcd. 

But indeed hard Bodies, if they have fmooth 
Surfaces, although they rcjfleft ftrongly to one 
Place, yet in other Places thcy^re lefs vifiblc. 
Thus a Looking-glafs, a Diamond, £5?^. refleft 
vigoroufly the Sun's Rays towards one Part, fo 
as to dazle the Eyes; but in other Parts theyap* 
pear of a dark, blackifhhue. Which by the bye, 
is theReafon why Jewellers grind their Diamonds 
with many Sides and Angles, that their Luftrc 
may appear many ways. So Silver (as Galileo 
obferves. Dial, i.) whenboiledonly in-^rg^/and 
*y^// appears as white as Snowj but wherever it 
is burnifhed, it becomes obfcure. And fo he tells 
^, rightly enough, the Moon would become in- 
vifible to us, if its Surface was not rough, but 
fleek and fmooth. See alfo Hevelii Selenogr. ch. 
6. p. If I. 

{b) That there is ^'^^ Atmofphere ^out ihc Moofij 
fee Book 7. ch. 3. Note i. 
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yupiter, although at io great a Di- 
ftance from us, hath manifeftly, we 
fee, his lighter and darker Parts ; his 
Belts and Spots, darker than the reft 
of his Disk. Thefe Mr. CaJJini (who 
longer viewed this Planet than any 
Body elfe) takes to be Canals con- 
taining fome fluid Matter, or Wa- 
ter, that more w^kly reflects the 
Sun s Rays, than the other Parts of 
the Planet do, and that they have 
^me refemblance with what happens 
here tipon Earth, [c) For if ^th 
he, one from on bigh^ in the Heavens, 
Jhouldfee the Earth in fome particular 
Situations, the Sea, which encompaf- 
feth the Earth, would appear very lika 
the great fouthern Belt that encom.- 
paffeth the whole Globe of Jupiter : 
^he Mediterranean Sea would mak^jy^x 
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(c) Nouvelks Decouvertes de Jupiter \ par M* ;</ 
Caffini in the Memoires df Matbem. ^ deFbyfiqin '^X 
for January^ i$pz. 

an 
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an Appearance^ not unlike thofe Belts 
ivhich are interrupted or broken^ which 
nsoefee in this Planet : T*he other Seas 
njoould make thofe great black SpotSj 
nvhich never alter at all / The Conti^ 
nents and IJles woiild feem like thofe. 
bright Spots that are alfo permanent : 
Ihe Snows would make thofe glittering 
Sparkles [Brilliants] that from time 
to time dif appear : The Flux and Re- 
jftux of the Ocean ^ and thofe great In- 
undations that happen fometimes 
here^ would occafon other Spots to ap- 
pear and dif appear : "The Moon would 
refemble one of JupiterV Satellites : 
In fincy the Clouds of our Atmofphere. 
would refemble thofe broken interrupt 
ted Belt Sy and thofe tranfitory Spots ^ 
which often change their Size and Fi- 
gurey and have Motions of different 
Velocities. 

Thus that ingenious and curious 
Obferver, According to whofe not 
improbable Opinion, this Planet Ju- 

K 2 piter 
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* 
piter hath all its parts orderly placed, 

as is here upon Earth. 

And fo for the reft of the Planets, 
whofe Faces exhibit different Ap- 
pearances, of brighter and darker 
parts, as Mars and Venus particularly 
do (^, it is highly probable that 
thefe may be fuch a Diftribution, 
fuch an Allotment of Parts, as thofe 
in yupiter^ and which are more plain- 
ly vifible in our own Globe. 

Which brings me to fpeak parti- 
cularly of our own Globe, of which 
we have a nearer View, and can plain- 
ly fee the Footfteps of divine Provi- 
dence, in the wife and orderly Dif- 
pofition oT all its parts ; which are 
fo diftributed, fo placed, as may beft 
minifter to the feveral Ufes and Con- 
veniences of an habitable World, 
Thus for inftance, the two grand 



(d) See Book 4. chap, 3, 
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parts, the Solids, and the Fluids of 
the terraqueous Globe^ inftead of 
being jumbled into one Mafs, are 
admirably parted, and as nicely laid 
in proper places. The Earth depo- 
fited in ufeful Strata ; fome for the 
Service of the vegetable Kingdom ; 
fbme for the Generation and nourifli- 
ment of Minerals and Metalis ; fome 
for that of Stones and Foflils ; and 
fbme for the fweetening and con- 
veyance of the Waters. And here 
it is remarkable, and an Argument 
of a wife Deiign and Appointment, 
That all thofe feveral Strata^ or Beds, 
are l6dged at proper and convenient 
Depths, and Diftances from the Sur- 
face ; that for Vegetables^ the up- 
permoft, for every Man to culti- 
vate ; and this divided into various 
SoOs, and Mould% for all the Vari- 
eties of Trees and Plants ; thofe 
Strata that contain the Minerals, 
Metals, and Foflils, at fuch Depths, 

K 3 as 
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as to be out of the way, when they 
may encumber, or hurt us j but may 
be come at by us, when we have 
occalion for them. And as for thofe 
Strata that convey the Iweet Waters 
(^) it is very remarkable, that they 
are fo univerfel, in all, or moft parts 
of die World ; that they confift of 
{vich proper pervious Matter ; that 
they remain (o diftind: from, and 
unmixed with the other Strata ; and 
that they lie at luch due Depths, as 
either to break out into Fountains, 
or to be dug into, for Wells. But I 
{hall not enlarge on thef^ Matters, 
having fpoken of them elfewhcre. 

And as this fo commodious a Di- 
ftribution of the Earth, (o that of 
the Waters, is a manifeft Demonftra- 
tion of the Concern of a wife Agettt-, 
although we fhould afcribe alj that 
i$ pofllble to be afcribed, to the Ne- 



(e) Sec Pbyfico-'theoL Book 3. ch. i. 

ceflities 
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ceffities of Nature in the Formation 
of the World. For the Waters, if we 
obferve them well, are accurately dif- 
>erfed, and lodged about the World, 
^or the proper Offices thereof, in Seas, 
in Lakes, in Rivers, and in Fountains, 
to fatisfy the Thirft of Animals, to 
afford them fome part of their Food, 
and to minifter abundant Supplies of 
Vapours for the Clouds, the Rains 
and Winds: Which Supplies muft 
either have failed, or been too abun^ 
dant, or have h^^xx. attended with 
fome or other great Inconvenience, 
without fuch a commodious inter- 
mixture of the Land and Waters. 

This ^vvxY^\^ as the LXX tran- 
flate it, this orderly gathering toge- 
ther of the Waters, is implied in 
Mofes\ Relation of this Branch of 
the Creation, Gen. i. 9. And God 
faid^ Let the Waters under the Heaven 
be gathered together unto one Place. 
Where the Hebrew Word Ikkavu^ 

K 4 denotes 
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denotes a regular and orderly gathe- 
ring of the Waters, as if their Allot- 
ment had been made, their Recep- 
tacles had been marled out by a Rule, 
or a Plumb-line, by the CREATOR'S 
Fiat. 

Thus it is demonftratively plain, 
that the Earth and Waters were laid 
by a wife Hand j and therefore \vhat- 
ever concern Nature might have in 
^ving a Sphierical Figure to our 
Globe, yet was the CREATOR the 
principal Agent, the grand Manager 
of the Matter. 



Chap. 
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^iTje Convenience and NeceJIity of a 
Sph^erical Figure to the Good of 
the Globes^ is an Argument they 
were the Work of GOD. 

BESIDES the orderly and com- 
modious placing the Parts of 
the feveral Globes, fpoken of in the 
laft Chapter, there are ftill other 
Reafons to afcribe the Sphaericity of 
our own and the other Globes to a 
'wife Agent. For befides that this 
Figure is the moft agreeable to a 
World, as being the moft capacious ; 
and the moft agreeable to a Mais in 
Motion, as being at a due Diftance 
from the Center of Motion and Gra- 
vity J fo without this Figure there 

could 
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could have been no fuch comforta- 
ble^ • and agreeable Alternations of 
Dayand Night, of Heat and Cold, as 
now there are, but fome parts muft 
have been, for too long a time, skreen- 
ed from the kindly Approaches of 
the Sun and Moon, arid confequent- 
ly have kin under too long and un- 
comfortable a Darkne^, and been 
chilled with miferaWe Cold. And 
as to our own Globe, the Winds 
could not have given thofe kindly, 
and &lutiierous Agitations to the Air, 
as they do, but they muft have been 
too much retarded, if not wholly 
ftopp'd by the exorlntant Angles, and 
Jettings-rout of other Figures. And 
laftly, the Waters, which I /hewed 
to be well intermixed with Dry- 
Land, would have had intolerable 
Confluences ; one part too much, 
another none at all y no VapourSy 
no Fountains,, no -Rivers: So that 
inftead of an habitable^ wcU-ftocked 

World, 
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World, far the greateft pajrt would 
have been either a Defart, or a» un- 
ceceffiiry Confluence of Water. 

Thus having made it evident, 
that particularly our own Globe re- 
ceived its Figure by the Dired:iock €^ 
the infinitely wife ArchiteSi of all 
things : We have Reafbn, had we Ekone 
befides, to conclude the^nae of all 
the reft (^the Globe? of the Uni- 
verfe, iiwfmuch as they agree with 
Qurs in other Things as wcU as in; 
their Figure, lb far as we have any 
knowledge of them, and their State. 
Thus the Planets of the Solar Sy- 
ftem, have their Light fi'om the 
Sun as well as we ; they turn round 
on their own Axes, and revolve 
round the Sun, and confequently 
have their Days and Nights, their 
Summers and Winters, as well as we ; 
they have their Hills and Vallies, as 
I laid, their Land and Waters, by 
all the Si^ that may be, as well as 
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we ; and therefore agreeing with our 
Globe in fo many of thofe very 
Things, wherein their Figure is con- 
cerned, had we none of thofe Rea- 
fons I have already mentioned, there 
would however be great Reafon to 
prefume the fame Thing of them, 
as of our Earth, viz. that they re- 
ceived their Figure from the fame 
wife CREATO R, and that (were 
we near enough to behold them) 
they have as manifeft Signals of it as 
we have. 
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V 

O F T H E 

Attradion or Gravity 

O F T H E 

Terraqueous, and the other Globes. 

Chap. I. 

17)6 Ufefulnefs of Attraction in the 
ProduEikn and Prefervation of t he- 
Figure of the Earth, and the De- 
fcent of heavy Bodies. 

AVING in the two lad 
Books treated of the Mo- 
tions and Figure of the 
Globes, I fliall in this con- 
fider their Gravity or AttraBion, 

which 
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which according to the modem Phi- 
lofbphy (which hath great Reafbn 
and Probability on its Side) hath a 
great Agency in both thele Matters, 
both in efied:ing and preferving the 
Figure of the Globes, and govern- 
ing their Motion. 

As to the Agency of the natural 
AttradHon of Matter, in theprodud:i- 
on and prefervation of a fphaerical Fi- 
gure, as that of the feveral Globes is, 
beiides what hath been before fuppo- 
fed, it may be collected from the fphae- 
rical Figure which moft Fluids take, 
when there is no Obftacle to hinder 
their doing fo. Thus I have {aid ^ick- 
filver manifeftly doth, elpecially in 
fmall Drops or Quantities ; in which 
Cafe their own felf-attrading Power, 
is equal to, or exceeds that of the 
Earth : So doth Lead, and other Me- 
tals, when in fluxion (a) \ fb doth Wa- 
ter, 

{a) This is very manifeft from the making of 

Shot. 
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ter, Oyl, and in fliort all Liquids, 
which run nearly into a Iphaerical 
Form, when hung on a fmall Sur- 
face ; as at the Point of a Pin ; or in- 
to an hemifphaerical Figure, on a 
broader Surface; their Self-attradi- 
on caufing the former, as that of 
the Earth, and the Surface on which 
they lye, doth the latter. Thefe 
Phaenpmena have indeed been afcri- 
bed t6 divers Caufes, moft of them 
probable enough, except the Pref- 
fure of the incumbent Air: But this 
is manifeftly not the true Caufe, by 
Reafon the Cafe is the very lame in 
the Air-Pump (when the Preffure is 
taken off) as in the free Air ; and 



Shot. The Way of doing which, is by running 
the melted Lead through a Ladle full of Holes 
into cold Water. In doing which they taice Care, 
their Lead be not too hof, becaufc the Globules 
would then fly to pieces % nor too cold, bccaufe ic 
would then belong and have Tails j but in a due 
Temper it turns round. They put Orpiment into 
their Lead,when they melt and prepare it for Shot. 

therefore 



1 44 Gravity preferves Book VI. 

thereibre Ibme other Caufe is to be 
ibund : And what more probable, 
or fo probable, as this oi Gratuity or 
AttraSiion^ which manifeftjj exerts it- 
felf in fomc, and is highly probable 
in all material Things ? (b) In the 
Earth it ielf there is manifeftly flich 
a Thing as Gravity^ which might as 
well be the natural Caufe of the Sphae- 
ricity of our Globe, as it is in that of 
leflfer Maffes ; but then, as I demon- 
ftrated in the laft Book, it is al/b e- 
vident, that an over-ruling Power, 
and a wife Providence, not only gave 
Matter this gravitating Power, but 
guided and managed it in the For- 
mation of the World. 

And now upon Suppolition that 
Gravity had any thing to do in the 



{V) For the Froof of this I fhall refer to Sir 
Ifaac Newtott^OftickSyQ^x^. 15. ofthefecond 
Edition, and in his Principia in many Places, 
particularly L. 3. Prop, f, <S, 7. 

production 
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pPodiMfiion o£ this Iphserieal Figum 
I am fpeaking of j the feme it muft 
have alfo in the confervatioii of that 
Figure. For the fame Power it ex- 
erted at firft, it retains ftill ; which 
is as oecefiary ftiU to the preventing 
ancl <^iating all extravagant Ex<:ur- 
fkrtB, and Dcviati<His from that Fi* 
gore, which may happen through 
eixtraordinary Commotions and Cop- 
Ytilflons in any of the Globes ; fock 
as Earthquakes are, and oth^r luch 
like furious Concuffions and £mo- 
tions that fometimes befall our own 
Globe. 

But leaving thefe conjedural 
Matteh, let us come tQi a more evi- 
dent Benefk of Gravity , and that is 
the natural Tendency of all Bodies 
to the Center of die Globe : This is 
very manifeft in our own Glgbe. 
For whatfoever the Decays are a- 
mong earthly Things, howfoever 
their Forms are changed, yet their 

L Matter 
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Matter KKamexh entire, andretur- 
oeth again to its grand Parent the 
Earth : Or to put it in Sohmm's 
Words, EccI, i. 4. One Generation 
paffetb away, and another Generation 
cometh: but the Earth abideth forever. 
And an admirable Provition this 
is for the Perpetuity of the Globe, 
and to continue the State and Ha- 
bitability thereof throughout all 
Ages, which would otherwife wafte 
and decay, or run into the moil ir- 
reparable and pernicious Diforders. 
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J%e Guard which Gravity affords 
againfi the Centrifugal Force of 
the fever al Globes. 

UPON a Suppoiltion that e- 
very of the Globes revolves 
round its own Axis (which I have 
fufficiently proved in the fourth 
Book) we fhall find, befies the Be- 
nefits already fpecified, another very 
great Ufe of Gravity^ to the Good, 
yea the very Exiftence of our own 
and other Globes, and that is the 
Prefervation of their Integrity a- 
gainfl the Centrifugal Force of this 
their Revolution, or diurnal Moti- 
on. For without fuch a Band, as 
Gravity, to keep their parts together, 

L 2 the 
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the whirling about-or thofe Globes 
would ihatter them into pieces^ and 
difllpate them abroad iiito die cir- 
cumambient Space. Thus mufl it 
needs befall our own Globe, which 
whirls about at the rate of above 1 060 
Miles an Hour (a)^ and is compofed 
of Earth and Water, Materials, of 
much too loofe a Texture, to prevent 
the difiipation, which the Centrifugal 
Force of fuch a Rotadc»i muft nece^ 
farily occaiion, about the .Equatorial 
Parts ; a Rotation that would as caJlr 
ly throw off the Parts of the Earth, 
efpecially the Waters, as the whirl- 
ing round of a Wheel or a Globe, 
would the loofe Duft and Water 
lodged thereon. But by reafbn the 
Gravitati/tgPowertKceedbiheCeniri-' 

(a) The Diameter of the Earth being 79^7*7 
Mite, according tx) B. i. Ch. z. Note i. the 
Ambit thereof is ifoji^ Milc$, Which being 
divided into 24 Hours, makes the Revolution to 
be at the Rate of about 1045 Miles an Hour. 

fugal 
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fifgnlstA ai74 eucecds 7^54064 fhj 
tbat is, ajaoiae 288 times ; thercfbre 
ali patts lye quiet and iecure in their 
refpe<Stive places, and eajoy all the 
Be^iei(it^ Whidl I ihewed do accom- 
panj tills Motion, without any 0i^ 
ftoxLaoce from it 

: ^fHiiK is our own Globe guardfed 
hyit&Gravhy a^unft diedrarifo^ai 
^orze gH ]t& Rotadon. But this i^ iaJt 
more rematkable in feme of the o* 
lirer . Globes. Thus particukrly vk 
^"^uj^ whofe Afdbtt ts, 25 8:1 ^7 3 
Miles, and whiris round once in a- 
boixt it^\ Dajs, - a«Ml~ oonfequenily 
doth irdfsoke at the Irate of 4265 
Miles -Ell Hour^V, <wliich is abov« 

four 

■ ' 1. ■■ I I a 

(*; Thts is the Proportion or nearly fo, of the 
^iaiit^ft^t^ %\^^emrifi^^i Br.ci of tiie^tuiiti 
TO^ tbe Equattor^ m »»ay M .coppntcd ftooa 
Six if0fic_ NfvAv^tPiiivip. U%.9r^. iff. 

(c) The Sun's Diametcp^fjiig 8*1148 Milei, 
the .Nitw(bei)$ liCFe >9lign94 '«(/ill oimrailly fol* 

, ^s to the Sun's Gravity or 4(tra£live Power^ 

l^ I is 
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four times as fail as .the Earth *, this 
in a litde time Vould emknger lt9 
Diilipation without fuch a Piovifiioa 
as Gravity is. 

But what is this to the Centrifugal 
Force of jfupiterP whole Bulk ias ex- 
ceeds our terraqueous Ball, and 
whole Rotation is performed iii left 
than half the Time;. But. from a 
Computation of Particulars, we Ihall 
better eftimate the Matter. The 
Diameter of yupiter being 1.20553 
Miles, its Circumferdicc is 379043 
Miles : Which revolving round in 
lefe than ten Hours, is at tjhe rate of 
38159 (fi?) Miles an Hour at it& ^- 
quator. And if ; the Denfity of ever 

ry 
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It i8 (by the Calculation of mj Friend the acuti 
and learned Dr. Hallej) to the^un's Centrifugal 
Forci^ as 47000 to i : The Method for finding 
which, fee iti Note e. 

(d) Jupiter'% Ambit being 579045 Miles, and 
Jiis Revolution p h. ^6[ or f{)6 Minutes > the 

Revo? 
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xy Planet be proportional to its Di- 
ftance from the Sun, as is now with 
great Reafon imagined, thai? is, if 
thole Planets neareft the Sun, as Mer- 
cury and Venus^ are proportionably 
denier than thole more remote, as 
Jupiter and Saturn ; then is the 
Globe of Jupiter of a laxer Texture 
than ours is, and in io much the 
greater Danger therefore of being 
whirVd to pieces by (o rapid a Mo- 
tion, as that Planet manifeftly hath, 
were not its parts kept dole toge- 
ther, and fedate, by fuch a Band as 
Gravity (e) is. 

Revolution in an Hour is hy the Logarithms 
thus. - ^ 

/p(S Minutes \ z.yyi^i^6i 

579043 Mites ^ f.f 786884 

: : (Sq Miftute^ i .778 1 f 1 5 

7.5f68?P7 

jSifp Milc$ 4-j'8ifP34 

(/) The Proportion o£yupiter% or any other 
Planet\ or the Sun'% Gravity^ to their Centrifugal 

L 4 Force 



F»(e tmy bs computed from the vaolt fagacious 
Sir J/aac Newton's Priacip. L. 5, Prop. 8. 8c ij;, 
fiHC the befoicrCQmmtnded Savitian Prtfeffir 
ftggeftcd tome thiscafict, indtjuicker Ruk,fof 
fuch Planets as]iivc.Sate!lites.fViz. Ttie Proportim 
of the CtHtrifugal tc tht Ceittriptta/ Fwce, orGra^ 
viiy of^Hf Planet at iti Surf4cey it etuB^ounded ^ 
the Ratio which the Cube of the Semiiiiameter eflbe 
Planet haih to the Ctibt of tht Diftame of any of 
its Satallites ftym the Center vf that P-kmtti attd 
the Rat;9-wi)ich the Square of the SsHlHt^i periodict 
Ttme hath to the Square of the periedick 'time of 
»be Plantt^s Sevoiutiott. Tbus (or inibisce^ 
jbe Diftancc of Japittr's ouiermpft Sjudiitc 
being ij-j Semidiamciers of Jupiter^ and its 
Period 16 Days, iSHouis, jiMjnuicSjor 140)1 
JMinittes, and7«/i/w'sRevoiutionft<SMipuce(Ss 
wc Jhall fiiwi the Gravity in Jupiter^s Surfiice to 
be to hij Centrifugal Force in his Equator, as i tQ 
J»»SXJ. 
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Cbap. 3. i$% 

Chap. IIL 

0/ ihe Power and Ufefuhefs 6f 
Gravity to retain the Planets in 
their Orbits. 

• * . . 

FO p. a Conclufion of this fixth 
BocAt, I fhall take Notice of 
one more remarkable Benefit of Gra- 
vity^ v4iidi J5 pounded upon the 
Supppfition of the Truth of the New- 
t(mianPhihfophy\ which hath fbgood 
G;^6unds, ^nd great Rej^fou, I might 
iay Demonftratioas <iB its Side, par- 
ticularly in this ^^tter, that admit- 
ting of it here, we (hajl difcover »- 
nomer admirable Work of the Cjica- 
.tion, and that is, tJbe preventing, the 
JEvaj^tioii of ,1^ Planets, and the 
accurate fetainiag them within the 
due BoiMids of wir Orbits. That 

this 
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this i& done by Gravity^ and that 
Gravity and Motion idivc in the moft 
complete Manner, all the Pheno- 
mena of the planetary Motions boA 
Primary and Secondary, is abun- 
dantly made out by the wonderful 
Sagacity of the great Sir Ifaac New- 
ton ; as may be feen in his Prtitci- 

But before I come to the pardeu- 
lar Agency of Gravity^ it will be necef* 
fary to premile fbmething concern- 
ing its Nature, and fbme of its Pro- 
perties, vi%i That Gravity is not ter- 
minated at the Surface^ but reaches 
to thife very Center, and is extended 
to immenfe Diftances all round the 
Centers of all the Globes ; By. which 
"Means, the coeleftial Bodies are en- 
abled . t6 have Syftems .of lefler 
Hjflotes revolving' abdut them. ' For 
had the I^orce of Gravity determi- 
ned at, or nei^ the Surface (as it 
•jnight have done, if intended" only 

for 
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for the Confervation of the Globes) 
in this Cafe, all the Bodies that were 
put in Motion, and that were to 
-pais at ibme Diftance from them, 
would move on in a ftrait, not cur- 
ved Line, .and be loft in the great 
Abyls of Spacer But the all-wife 
CREATOR hath, in- his firft Pro- 
dudion of Matter, beftowed upon 
it fiich a Property, as^. that every 
Particle thereof hath a Tendency 
towards every other Particle.. -'.From 
whence it. coines to pafs .that every 
Body hath 2i Gravitating'^ Power ^cc- 
cording to the folid Content,. or real 
Quantity of its. Matter,, and not 
according to its Superficies^ or Exr- 
tenfion.. ./ ': 

And this Gravity of all Bodies is 
obferved, manifeftly to dccreafe in 
proportion of . the Squate of their 
piftances I'ecjprDcally ;= that is, at 
twice their. Diftance the Force is; but 
pi^/pwrth of w^at^ \ra« at a fingle 

diftance; 
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diftanpe, ani 
thediftancei 



That this is ib,- is abundaodi^ 
proved by tlie lafl: commeodcd Au- 
thor ; who' by eftablifhing this oat 
Principle in . Philofoj^., hath fiiUy 
exjJain'd the Syftem of the World, 
io far as celktes tgrus) and to all di6 
icft iof the Planets, that re^rd the 
Sun . as a Center, both Primary and 
Secondary. 

What the Cau& of GravUy Is, 
Sir ^am Hewtim dodi not pi«eend 
to aifigO) his Defign being not to en^ 
igage himiclf in framing Hypotheftty 
but to ; explain the Phianomena by 
Mx^itmnti axAjy and to raiie im 
noble SuperftruAure upon thecn. 
And ' diem&iie, althou^ th^ Mat-* 
Cers c£ Fa&j and the final Otiies 
are evident^ ;;ii wiii . not v^atMtt to 
iay how it <;opies topafi, that Bd> 
dibs a& at fbdh :vMsvsa£e. Dillanees 
»pQQ one aoothier f but cht^ lalNr 
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iimmmmmmmimimmmmmmmmmmmSmmimKmammmmmmimmmmmmmimmmmmmmtmtmmr- 

to acquiefce in adoring the Wirdom 
and Power of the GREAT AU- 
THOR of all Things, who hath 
infpiiited the Mateiials of which tiie 
World confifts, with fiich an adive 
Quality, as ferves not only to prc- 
ferve the Globes themfelves entire, 
but to enable them to revolve about 
their luminous Center (from whence 
they have their Light and" Heat) in 
Orbs that are the moft ccminKx^ous, 
and alio £xt and permanent. 

Having thus premifed what was 
neccffiiry for the underftanding the 
Nature and Properties of Gravity^ I 
fhall proceed to confider its Agency 
in the planetary Motions. And 
here we have divers Things, which 
plainly demonftrate thcfe Motions to 
be no Matters of Chance) but the 
Works of an infinitely Kindy as well 
as Omnipotent^ and All-mfe Agent, 

X have 
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I have already in Book 4. Ch. 2. 
taken Notice, of the Motion of the 
Pknets, being made, not in Lines 
tending &om the Center to the Qr- 
cumference, or very obliquely there- 
to, but acrofi, or nearly p«pendicu- 
Jar to the Radii, Alfo that the Mo- 
tions, and Orbits of the Planets, do 
not tend contrary ways, or interfere 
with one another. That* therefore 
which I fliall (peak of here, concern- 
ing the planetary Motions being the 
Work of God, will be only fo fer 
as Gravity is therein concerned. 
And, 

I. It was a very notable proviiion 
to prevent the Evagation of the Pla- 
nets, and to keep them within dieir 
due and prpper Bounds, to bridle 
and detain them with Gravity, as 
with lb many Reins and Bridles. 
For as the natural Tendency of all 
impreft Motion is in ftrait Lines, fo 
when Motion was given to die Pla- 
nets, 



Mi 
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ners, this Motion (altho' as I' faid it 
was artificially made, perpendicu- 
larly to the Radiii yet) would car- 
ry them quite away in their Tan- 
gents, fo that they would never re- 
turn again. But being thus detained 
by Gravity, another admirable pro- 
vifion is, that, i. They are moved 
in Orbs : Which Orbs are formed 
of a Motion compounded of this 
Redilinear Impulj^, impred upon 
the Planets, and the Tendency of 
their Gravity to their Centers. In 
which Motion a third Thing very 
remarkable is. That the Impulfe or 
Velocity which is imparted by the 
frfi Mffver to every Planet, and the 
Gravity of each Planet, are (o near- 
ly equal tO/ what is required to make 
a Body defcribe a Circle, that the 
Orbits of the Planets . are not very 
Eccentrical, but nearly Circular. As 
is particularly remarkable in Fenus^ 
and the £«r/i6j and more efpe- 
I cially 



I 
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aaJiy in the whole Syftem c^^^s^to- 
ter% SateUites^ And an adcmraroe 
Work dtig b. For Should the VdcK- 
chy of any Pknet be double to what 
would make it mow in a Circle, 
&e Planet would ' go away in infi-' 
nttufity without ever rctomii^ again 
in any Ori> whatToever. Or fkould 
one half of the Vdocfry be taken 
awayy the Planet would descend ob-* 
Kqudy towards the Son, loidl it be- 
came four timo neanr the Sun than 
before^ and then aicend again to its 
former place^ defctibiDg a very &> 
centncal Otb. And by aicendin^ 
and defoending alternately, it would 
be heated,&xteen times more at one 
time duin anodier. Which uneven 
Heat would make 4iie Planet un£t 
for Habitation. And the fame Thing 
would happen, if the Determination 
of its Motion fhould be altered, fo 
as to become very oblique to the 
RacUui, drawn from the Pknet to the 
,3 Sun, 
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Sun. But thefe Things being accu- 
rately adjilftedi and contemperedj 
make the whole Syftem to be a 
Work of incomparable Convenience 
and Beauty ; a Work the beft con- 
trived for the Benefit di the World's 
InhaHtants, and to fet forth the 
Curiofity and Skill of the infinite 
Workman* 

- It is fnanifeft therefore that the 
Syftem df the Planets is not to be 
reckon'd a Matter of Chance^ or a 
Thing owing to a N^cefftty of Nature ^ 
but the Work of a kind and wife A-- 
gent. And that this is fo, will be 
farther manifeft from the Cafe of 
Comets^ whole Motions, Dirediona 
and Orbs being utterly different from 
thc^e of the Planets, demonftrate 
the planetary Syftem to have been 
modelled by Counfel^ and not by a 
Necefftty af Nature^ or left to Chance* 
For as for the Motion of Comets, - it 
is ^ far from (.being always, the fame 
■ M way, 
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way, that they move fbmetimes con- 
trary to one another. And as for 
their Planes and Diredions, they lie 
every way. And as for their Orbs, 
they are exceedingly eccentrical. 
And by the bye, this Eccentricity is 
an admirable Ck>ntrivance of the 
CREATOR, to prevent the Co- 
mets from difturbing either the PIa-» 
nets, or one another, by their mu- 
tual Attradions. For by this Means, 
they have a large and fiiiEcient room^ 
to revolve in ; and by afcending to 
very great heights, above theSyftem 
of the Planets, and fp^nding almoft 
all their Time in the remote Regions 
of the Univerfe, at vaft Dijftances 
both fix)m the Planets, and from 
one another, they do not incom- 
mode either the Planets, or them-: 
felvcss ; as othcrwife they would have 
done, ihould they have moved in 
the feme Plane -widi the Planetsi 
Sot had they done fo, • they would 

have 
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h^ve been apt Ibmetimes to have 
come too near the Planets, and have 
difturb'd their Motions, and per- 
haps have daflied upon them alfo. 
But all( thefe Circutnftances are fo 
wcU'adjufted, and fo v^^ifely regula- 
ted by the Divine Providence, that 
the S^ftem could not have been 
better contrived, either for Conve- 
nience or Beauty. 

And now upon diis highly pro- 
bable, I may lay phylically certain. 
Theory, of Gravity afting in the 
Motion of the Globes, we have ano- 
ther exquillte Nicety in die Works 
of the Creation, that juftly deferves 
the greateft admiration and praife ^ 
that among Co many immenfe mo^ . 
ving Mafles, they fhould aU obferve 
their due Bounds, keep the molt 
proper Paths appointed for their 
Convenience and Good, and at 
all Times anlwer the great Ends to 

M 2 which 
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which they minifter in the Creation. 
Particularly that the habitabh Globes 
fhoyld always remain, at fuch due 
Diftances, and inove in fuch pro- 
per Orbits, as are beft for them. 
And that the Comets too, fhould 
at the fame Time pa^ in paths ut- 
terly different, but yet fuch in all 
probability, as may render them 
alfo of very great Ufe to fbme or 
other parts of the World \ whether 
we look upon them as places of 
Torment (as hath beenfaid) or Bo- 
dies appointed for the Refrefhment 
and Recruit of the Sun, or any of 
his Planets, as Sir Ifaac Nekton con- 
jedureth in his Princip. L. 3. Prop, 
^i ^ 42. 

And now from the Confideration 
of what I have fhewn in this fixth 
Book, to be. either highly probable, 
gr very certain, concerning Gravity, 
we have another manifefl Demon- 

flration 
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ftration of the infinite CREATOR'S 
Wifdom -aod.Care, and another co- 
gent Argument to excite the higheft 
Veneration and Praife in his Crea- 
tures. 
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BOOK VII. 

Of the Provision made for 

LIGHT znd HEAT 



C H A P. I. ■ 

Of the Light and Heat ^ the Fixt 
Stars and Sum 

IS Ligii !Ln& Heat are two 
of the moft ufeful Things 
in the Univerie, Co the 
infinitely wife and kind 
CREATOR hadi made an excellent 
^ovi&on for thefe Things ; in all 
pro- 
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probability, for every Globe through- 
out the Univerfe, but particularly for 
thofe of our own Syftem. For it is 
very manifeft, that every Globe we 
fee, doth ihirie with its own native, 
or with borrowed Light. Even all 
thofe immenfe Bodies at the greateft 
Diftance from us, the Fixt Stars, 
which I have before faid, are proba- 
bly fo many Suns, it is Light they 
manifeftly dart as far as to our fb 
.diflant Globe, as well as what they 
emit for the enlightening, warmino-, 
and cherithing their own refpedive 
Planets, 

But I Ihall forbear to launch out 
into thole conjedural Matters, and 
Uiall come nearer home, intooiir own 
Syftem, where we have enongh tq 
entertain our Eye, to captivate our 
Thoughts, and to excite our high- 
eft Admiration of thefe magnificent 
Works of God ; whether we furvey 
the great Fountain ft felf of our 

M 4 Light 
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Light and Heat, the Sun ♦, its due 
Pofition, and its wonderful Ufeto 
its Planets ; and the inpomparabk 
Provifioqs that are made to iupply 
its Abfence and greater Diflance$ 
from them. 

ft 

And in the firft place, as to the 
Sun it felf ; what Power is there that 
the moft extravagant Fancjcan ima- 
gine to it felfj that could ever be 
able to make fo prodigious a Mafi 
of Fire as the Sun is, but only the 
Power of GocTs Almighty IJand ! A 
Body of fo immenfe a Bulk, as I have 
ftiewn it is, and of fuch an exceflive 
Heat, that no greater 9. Nvmber of 
its Rays, than what/all within the 
compafs of a two^ or three Inch 
Burning-Glafsj fhall adually burnj 
^nd what fall within the compals of ^ 
not many Feet, fhall far exceed the 
ftrongeft culinary F'ire in the E^th : 
As is manifeft from its almoft inftan- 
IpaneQus J^urning and vi^ifyirig th? 

pioi^ 
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moA obdurate, incombuftible Bo- 
dies, fvich as not only green Wood,, 
ancj white Bodies, but alio Stonesy 
Bricks, Metals, yea Gold it felf (th^ 
hardeft of all Metals to be wrought 
upon by Fire) which yet is melted, 
down in a few Minutes (a). r 

. Thus- 



■ («) The hm'&o&'Bummg-Conca'oe at Lyons^ of 
26 Inches Dianieter, and others in France and Gar^ 

many^ of greater breadths, bayeljeen celebrated 
for their Featjs in burning, calcining and vitrify- 
ing, both metallick and other Bodies. But Iquc- 
ftlbh whether aiiy of them have come up to the 
^pming-rlnftrurncnt contrived by, and made for 
Sir Ifaag Newton^ ^d by. him pr^fcnted to the 
^oyalr Society, It coniifts of 7 concave foiled Glaf- 
fesi each of therft ip Inches Diameter, which are 
all fo placed, as to Have their Foci concur in one 
Point. By which Means the Heat isfo increafed, 
as in afurprizing Manner, to perform the Feats 
here mentioned, and many others furpafling them. 
Having mentioned thefe Burning-Concaves^ it 
may be otufc onli<veral Occafions, and particularly 
for the cheap trying of Experiments, to take No^ 
tice of what was related to me by a Perfon of very 
high Quality : Who doing me the Honour to talk 
with me about fuch Concaves^ told me, that in Ger" 
tn^ny one J^r. Cs^bernbaufenp a Sikftan Gentleman, 
: .' * made 
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Thus the infinite Power and Wif- 
dom of GOD, appear in the ap- 
pointment, and make of that im- 
mense Body of Fite, the Sun ; a 
Mafs wonderful, and worthy of its 
Maker, whether we confider its Im- 
menfity, itsexceffireHeat,oritsab- 
Iblute Neceffity, and great Ufe to us, 
and t& aU the refl of its Syflem. Bat 
we fliall find yet farther Evidences 
of the great CREATOR'S Work iii 
the following Chapter. , 



madedivenvery Urge Coticmts wilh Pafie'hbitrd j 
which were covered ovei' with a kind of Paftc 
or Foil, that ftrongly reflcflcd the Sun's Rays. 
But what their Power was, hfi (fid notice. 
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Chap. II. 

« 

Of. the due Pofitkn and Diflance of 
the Sun^ ifnd its Planets. 

• . « * 

t 

S the infinife Power and. Wif- 

.... ,.-»»- • ' 

dom of Go4 appears in the 

Appointment and Make of the Str% 
sCCCordin^ to the preceding Chapter j 
fo in this I fhall demonflrate the 
lame,, from the due Pofitioh of the 
Sun among his Planets, and his due 
Diftance^ from each of them. 

Now here we may take it for 
granted, that the Sun is the Fountain 
of die tight and Heat of all the 
Pliailets, not only of the Earth, but 
of the othei^ Planets, that move ei- 
tner about the Sun, or the Earth, 
But whether the Sun be placed in the 

Center 
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Center of its Syftem, or the Earth 
be So, is of no great Confequence 
here to enquire. But I have all a- 
long fuppofed the former to be the 
moft probable Hypothefis, sind it 
ieems to be ftill more ib, from v the 
Confideration we are now upon_, 
concerning the Community of its 
light and Heat to all the PJaneCs. 
For unce it is manifeft, that what 
Light and 'Heat the Planets have, 
diey receive from the Sun, it is idx 
more likely that this" their Fountain 
of Light," atid Heat, is placed in the 
common Center of them, and that 
they move round about it, rather 
than it about them. 

Biit be it lb, or not fp, it is how-^ 
ever very certain, that all the Planets 
are placed at fuch a due, and proper 
Diftahce^ from the_ Sun, that they 
recieive the beneficial Rays thereof, 
ih a due manner and proportion. 
There is no great Reafon to doubt 

of 
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of this, among the Planets that are 
at greater or lefler Diftances from 
the Sun than we, becaufe we find a 
noble and folemn Apparatus, anfwer- 
able to their Diftances from the Sun ; 
"which I intend to ipeak of hereafter. 
But as for our own terraqueous 
Globe, we have fufficient Signals 
of the great Care and Counfel, that 
have been ufed in the due Pofition, 
and Diftance thereof from the Sun. 
For as to its Pofition to the Sun, I 
have heretofore fhewn, that by the 
Inclination of its Axis, and its di- 
urnal and periodical Revolutions, 
all parts have a due Share of Light 
and Heat. And as for its Diftance, 
it is fiich, as not only prevents the 
Danger of its interfering with the 
other Globes, as I have formerly 
obferved, but alfo it is duly ad- 
jufted to the Denfity of the Earth 
and Waters, and to the Make and. 
Temper of our Bodies, and of all 

other 
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other Things here below. Had we 
been much nearer the Sun, our World 
would have been burnt up, and wa- 
fted ; the Waters, in the ^^ place, 
would have all been turned into Va- 
pours, and dried up ; Vegetation 
have fbon ceafed, and all Things 
would have foon been wafted, if not 
burnt and confiimed. C^ had wc 
been not at (o very grc^ a Diftance, 
but only a litde nearer the Sun, than 
now we are, as fuppofe a few thou- 
fand c^ Miles, ftill the Heat would 
be as the fquare of die (a) diftance ; 
and confequently too great, if not 
for the Polar, yet for the Equatorial 
parts. And on die contrary, had Wc 
been fet at a greater Diftance from, 
the Sun, fo would the Sun s Heat 
have been abated, in proportion to 
the Square of that Diftance. And in 
this Cafe if die Diftance had been 



(») Nrwtm. Princip. p. 4tftf. 



very 



Chap. 2. Suiis due Difiance. 175 

very great, we and all Things mud 
have been perj)etually frozen up ; or 
if it had been not fo great, the World 
wpuld have fuffered by Cold, the 
Pokr at lead:, if the Equatorial 
parts could have efcaped. 

And in this Cafe, when our Globe 
ihould thus be parched up with ever- 
lafting Heat, or be everlaftingly fro- 
zen with exceflive Cold; inAead of an 
habitable^ pleaiant, and comfortable 
World, it muft become a Deiart, a 
place of Irkfbmne% Mifbry, and 
everlafting Punifliment. But the 
great CREATOR havir^ fo wife- 
ly, and indulgently, ordered the 
Piftaaace between the Earth and Sun, 
the Sun'js Light and Heat are in-r 
comparably accommodated to the 
State and Temper of all Things hcce 
below, and our World is wejl frtted 
for Habitatron, well provided with 
every Ttung that may minifler to the 
fopport, the comfort, and pleafore 

of 
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of its Inhabitants. By thofe indul- 
gent Rays, all Things are enlighten- 
ed, and we, and all the reft of the 
Animal Kingdom, are enabled to 
difpatch ow Bufinefs, to leek and 
provide our Food, and to pais from 
place to place, as our occafions or 
pleafure lead us. By its cheriftiing 
Beams all Things are warmed and 
comforted. Vapours, in fbme Mea- 
fiiite, made to rife for the forming of 
Clouds and Rain ; Trees and Plants 
sire enabled thereby to put on their 
Verdure and Gaiety, and to yield us 
the benefit and plealure of their 
Grain and Fruit. By the prefence 
of this great Fountain . of Light and 
Heat, we and even Nature too, is 
awake and excited ; and by its ab- 
sence, grows torpid and duU : Its ab- 
lence'by Night, difpofes us to reft 
and fleep ; and even Vegetables too 
Ihut up theu- Flowers then (b)i 

(^) Sccmy Phyfiao-I'beol. B. 10. N. 14. 

and 
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and in a manner betake thcmfelves 
to reft : And its Abfence in Winter, 
how doth it change the whole Face 
of Nature, diveft Vegetables of their 
gay Attire, force Animals to places 
of Shelter and Safeguard, and give 
an Aiped of Melancholy and Hor- 
ror to all Things ! 

Thus it is manifefl how wifely 
and indulgently the great CREA- 
TOR hath provided for the Good of 
our Planet, by fb critically adjufting 
its Pofition to, and its Diftance from 
the Sun, to the State and Temper of 
it, and all Things thereon. And al- 
though the reft of the Planets, en- 
compaiUng the Sun, are fome of them 
nearer to, fbme of them farther from 
it, yet there is no great Queftion to 
be made, but the fame wife Contri- 
ver hath made as good a provifion 
for them as for us, either by con- 
tempering their Denfity to their 
Diflance from the Sun, or by fome 

N other 
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other the wifeft and beft Courfe ; as 
we have very juft Reafon to fufpeft, 
from that grand and folemn Appar 
latus I fhall fpeak of, of Secondary 
Planets. Which leads me to confi- 
der the Provifions made for the 
Supply of the Sun's Abfence, and 
its greater Diftance. 
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Chap. III. 

l%e Necejftty of Light, and the 
Provijion for it by the Atnuy* 
Jphere. 

BEFORE I come to the othef 
Planets, it will be convenient 
to confider how the Sun's Abfence is 
(upplied here upon the Earth , as al- 
fo, probably, how it is fupplied ill 
her concomitant the Moon. 

And firft as to the Earth. Of luch 
abfblute Neceffity is Light (not to 
mention Heat) that our World could 
not well be in the Icaft utterly with- 
out it, becaufe if there ihould be utterj 
abfblute Darknefs (befides the great 
inconveniences it might bring to Ve- 
getables, Minerals, and every other* 
liich like part of the Creation, befides 
this I fay) it would certainly put A- 

N 2 nimals. 
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nimals under an abfblute incapacity 
of performing their moft neceflary 
Bufine^, and ading in that Office 
which the divine Providence hath 
appointed them, altho' of grcateft 
Ufe to themfelves, or the reft of the 
World. Men, for inftance, whofe 
Bufine^ and Occafions oftentimes 
neceffitate them to borrow a partcrf^ 
the Night ; and all other Animals, 
particularly fuch whofe Safety or 
Temper, or Conftitution of Parts (as 
of their Eye for inftance, or fome 
other Parts) confine them to their 
Dens, and Places of Retirement, and 
reft by Day, and are therefore in 
Courfe compelled to feek their Food, 
and wander about on their moft ne- 
ceflary Occafions of Life by Night ; 
all thefe, I fay, would at once be cut 
off" fi-om one of the grand Benefits 
of Life, from ading that part they 
bear in the Creation, during liich 
Time as they fliould be put into ab- 

folute 
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folute Darknels. But to prevent this 
the infinitely wife Contriver of the 
World hath made divers admirable 
Provifions, both in our own, and the 
other Planets too. One provifion 
w^hich he hath made in our own 
Globe, and I may add that of the 
Moon alfo, is by encompafling both 
with an Atmofphere (aj^ which, a- 
mong other grand Ufes, minifters 
very much to the propagation of 



{a) Mr. Huygens in his Cofmotbeor. p. i if. con- 
cludes the Moon to have no Air or Atmolphere, 
becaufe we fee its Limb fo clearly and accurately 
defined, and becaufe he thought there are no Seas 
or Rivers in the Moon. But he was miftaken 
both in his Conclufionand part of his Premifles. 
For in the Solar Eclipfe May i . 1706. which in 
Switzerland was Total, they could manifcftly per- 
ceive the Moon's Atmofphere, as may be feen in 
the Accounts given in Philof.Tranf. N° 306. And 
fince that, in the laft Total Eclipfe of the Sun, 
jipriliz. 171 f. the Mootfs Atmofphere was very 
difcerniblc, appearing in the Form of a curious 
Ring of Vapours encompafling the Moon all the 
Time of total Darknefs. Of which fee the Ac- 
counts, inthc Pbilof.Tranf, and Mr. Whifiotfs. 

N 3 Light, 
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Light, partly by refle<9ing the Rays 
of Light to our Eye, and partly re- 
fiafling them, fo as to majce them 
vifible and ufeful to us, when other- 
wife they would not appear. Hence 
that Whitenefs and Brightnels (b) 
obfcrvable in the Air by Day ; and 
hence the Twy-light, when the Sun 
is hidden under the Horizon. The 
like to which is oblervable in the 
Moon alfo, in that Secondary, rufty 
Light which is ieen in her Jlcliples, 
and before and after her Quarters. 

(4) Sec ThyfM-thiol. B. I . Ch. i . Note i s, 
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Chap. IV. 

Tbe great Ufefulnefs of the Moon^ 
and the mutual beneficial Returns 
ivbicb the Globes make to one am- 

■ ther. 

HAVING (hewn theabfolute 
Neceflity of Light, and the 
Supply thereof by the Atmofpheres \ 
kt us next fpeak of the principal 
provifion made for that, and for fup- 
plying the Sun*s Abfence, and that 
is by the Moon and Stars-t which a^ 
Mofes laith (a) rule the Night, as tjie 
greater Lights the Sun, doth rule 
the Day. What Influences theie 
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(fl) Gen. i. 16. 
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coeleftial Bodies mav have here be- 
low, in the Bodies of Men, and other 
Animals, or among Vegetables, Fof- 
fils, or in any of the grand Works of 
Nature, is hard to determine, al- 
though vainly pretended imto by 
die judicial Aftrologers : But yet 
fbme Things there are, whofe Peri- 
ods and Crifes fb ftri<9:ly obfcrve the 
Courfes of the Sun, efpecially of the 
Moon, that, on the other Hiand, it 
is hard to deny the Influences of thefe 
Bodies here below. The Itdes par- 
ticularly have all along fo conftandy 
obferved the Courfes of the Moon, 
that in all Ages they have been iiiA 
peded to be caufed and governed 
by that Planet : And if tHe Stories of 
Pliny (b\ Arifloiky and others of the 
Ancients be true, it is by her Influ- 
ence, that the Bodies of Oyfters and 
other Shell-fifh are increafed and 
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(*) PUn.Nat.ISft.l.z. c. 41, p8, s>9i loi. 
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diminiftied ; that the Mafs of Man's 
Blood is fo alfo ; that the Humours 
are refolved and attraded ; that the 
dead Bodies of Beafts are corrupted ; 
that all Animals expire at the Time 
of Ebb, particularly Man ; that the 
Sea purgeth it felf of Filth every 
Full-moon, which gave Occafion 
to the Fable of the Sun's having his 
Stable about Mejfma and Milazzo ; 
and divers other fiich like Conceits, 
which thofe Authors name, too 
many, and too improbable, to de- 
ferve to be reckon'd up in this 
place. 

But whatever Influences the Moon 
may have upon Things here below, 
whatever her Concern may be in any 
TranfiwEtion of Nature, or any other 
Office of the Creation, it is how- 
ever very certain that her Lights E- 
clipfesy Monthly Revolutions^ and La^ 
titude, or Vagations towards our 
Poles, are of great Ufe to us. 

By 
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By her Lights to which I may add 
that oi the Stars, we and the reft of 
the Creatures are able to protrad 
our Day at pleafure, to go hither 
and thither, as our Occafions call, 
and to djfpatch mstny of our AiJairs 
by Night, or to betake our felves to 
Repofe and Reft, to which, accord- 
ing to Pliny (cji the Moon doth na- 
turally incline us. 

As to the Eclip/es, whether of Sun 
or Moon, they have their excellent 
Ufes too. The Aftronomer applies 
them to confiderable Services in his 
Way ; and the Geographer makes 
them no lefs uieful in his ; the 
Chronolc^er is enabled by them to 
amend his Accounts of Time, even 
of the moft ancient Days, and fo 



(c) Feruftt Luna fasmimum ac wolle Sidus^ at que 
noUuTHum, folvert humurem^ ^ trahere^ turn auferre. 
Id manififtum tffe qt^d > ^ ' ■ Soimo fopitis torpor ent 
(OfttraSlum incafut revocet. FUn. L; 2,. cap. loi. 

dovra. 
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down through all Ages ; and the 
Mariner too can make them fervice- 
able to his purpofe, to diibovarhis 
Longitude, to corred his Account 
at Sea, and thereby make himfelf 
more fecure and (afe in the untrod- 
den Paths of the Deep. 

So for the Monthly Revolutions of 
die Moon, befides the Ufes they have 
in the daily Variati(Mis of the Tides, 
and perhaps caufing ibme fuch Re^ 
volutions too in the Humours and 
Bodies of Animals, and in the Works 
of Nature ; befides this, I lay, they 
are manifeftly of excellent Ufe in the 
Pivifions of Time, in Meafuring out 
our Months, as the Sun doth our 
Days and Years, according to that 
Appointment of the Creator, Gen. 
i. 14. j4nd Godfaidy Let there be 
Lights in the Firmament of the Hea- 
vettj t4 divide the Day from the 
i^ight 5 and let them be for Signs, 

3 and 
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and for Seafonsy and for Days^ and 
Tears. 

And laftly, as to the Lunar Lati- 
tudsy or Progreffes towards our Poles, 
beiides the Ufe hereof to the pre- 
venting the too frequent EcHpfes of 
the Sun and Moon, thofe Vagations 
are of great Ufe to the polar parts 
of the World, in affording them a 
longer, as alfo a ftrongcr and better 
Light, than if the Rays feU more 
oblique .• Which muft needs be a 
very great Comfort, and of wonder- 
ful Service to the Inhabitants of thofe 
forlorn parts, in their long and tedi- 
ous Nights, of fome Days, yea fomc 
Months length : To Men, to ena- 
ble them to difpatch fuch of their 
Aflairs as are of perpetual and con- 
flant Neceflity ; and to other Ani- 
mals of the Air, Land, or Waters, 
to enable them, with greater eafe, and 
pleafure, to get their Food, and pafs 
where their pleafure leads them. 

Thus 
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Thus the great CREATOR hath 
made the Moon to be of admirable 
Ufe to our Earth. And fo wifely 
hath he contrived his Works, that 
they are mutually fervdceable to one 
another, (o that what good Services 
one doth, the other as readily re- 
tumeth again. Thus as the Moon 
is a Moon to us, fo the Earth is 
with great Reafbn concluded by the 
Philofophcrs, to be a Moon to the 
Moon ; not indeed a fecondary Pla- 
net moving periodically about her, 
but fuch a Planet, as refleds the 
Light of the Sun to her, and per- 
haps makes fuch Uke returns of In- 
flux, as I faid the Earth receives from 
her. For it is not to be doubted, 
if the Earth reflects Light, and gra- 
vitates to the Moon, as well as the 
Moon to the Earth (which is highly 
probable) but that there is a mutual 
intercourfe, and return of their Influ- 
ences, and good Oflices. And this 

2 is 
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is ilill more probable from the Like- 
sefi difcemible between the Earth 
and the Moon, which is a flrong 
ptefumption that the Moon may 
have the fame Occafions for the 
Earthy as the Earth for her. For 
that fhe is an opake Body, and that 
her Surface is covered in fome mea-* 
fiirc with Hills and Valleys, is mani- 
feft beyond all doubt to our Eye (dj 
as I before (aid : And that fhe hath 
an Atmofphere is what hath been not 
loi^ fince {e) difcovered : And that 
diere are large Oceans and colle£tions 
of Water is what I have before made 
probable (f). And therefore agree- 
ing thus in ConfHtution and Make^ 
their Occafions for, and Influences 
upon each other are in all probabili- 
ty mutual, and much the fame. 



{i) See Book f. Chap. i. Note c. 

(e) See before, Chap. 3 . Note a. 

{J) Bookf . Ch.4. Notc<ji, as aUb the Preface. 

And 
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And after this Manner, the infi- 
nitely wife Contriver of the Univerfe 
feems to have tranfa^ed throughput 
that immenfe Space, by making aU 
the feveral Globes ufeful to one a^ 
nether. Thus all the Planets of our 
Solar Syftem are of confiderabk 
Ufe to us, all of them reflect Light 
unto us, and fbme of them a Light 
io bright and ftrong (as particularly 
Venus and Jupiter) that they are a 
good Supply of the Moon's Abfence 
in the Night, as well as the Sun's. 
Nay the very Secondaries (which I fhall 
{hew are of greateft Ufe xh their pri- 
mary Planets) have their Ufes too 
amongfl us ; not only as being evi- 
dent Demofiftrations of the great 
Works of God, but alfo in miniftring 
to the Difcovery of the Longitude 
of the moft diftant Places upon the 
Earth. So for the Fixt StarSy which 
I have before fhewn to be (proba- 
bly) fo many Suns, miniftring to as 

many 
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many Syftems of Planets ; it is cer- 
tain they are of great Ufe to us in 
fupplying the Abfence of the Sun 
and Moon by Night. And there is 
no great Doubt to be made, but that 
the like Returns are made to them, 
and their Syftems by our Sun. So 
that here we have an admirable 
©economy obfervable throughout 
all the vifible Regions of the Univerfe, 
in the mutual Afliftances, and Re- 
turns, which one Globe affords the 
other, even at the greateft Diftance. 
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Chap. V. 

Of the Moonsy or Secondary Planets 
in general; which are obferved 
e^outfome of the Primary Planets^ 

HAV I N G taken a View of the 
Methods which are ufed for 
the accommodating the Earth with 
Light and Heat, let us caft our Eye 
to the reft of our Solar Syjleme, and 
examine whether any Thing of the 
like kind is to be found there. And 
here we fhall find a no lefs admirable 
Scene of the great CREATOR'5 
Care and Wifdom^ than we difco- 
vered in the Earth and Moon. In 
Mars indeed, we can difcem a great 
Similitude with the Earth, in its Opa- 
city and Spots, but we have not yet 

O beea 
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been able to perceive any Attendance 
of Moons, as in the other fuperior 
Planets ; not fo much probably be- 
caufe there are none, but becaufe 
they are fmall, or they refledl a weak 
Light, and are at a great Diftance 
from us. And as for Venus and 
Mercury, there may be no Occafion* 
for any Attendants, by reafbn of 
their proximity to the Sun. But in 
the two higheft, or more diftant Pla- 
nets, yupiter and Saturn, we have a 
very noble, and entertaining Scene 
of the creator's Glory. For 
whereas thofe two Planets are at a 
much greater Diftance, than any of 
the other Planets, from their Foun- 
tain of Light and Heat, the Sun; 
and as confequently their Heat and 
Light are abated in proportion to 
the Square of their Diftances; io to 
make them amends, they are fur- 
nounded with a more grand Retinue, 
of Secondary Planets^ or Moons ; 

Jupiter 
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Jupiter with four, Satrrn with five, 
as 'tis imagined ; and probably 
more [a). 

And an admirable Remedy this is, 
not only for the great Diflance of 
thefe two Planets from the Sun, but 
alfo for the tardity of the periodick 
Motion in their refpedive Orbits. 
For whereas Saturn revolves- round 
the Sun but once in near thirty 



{a) Mr, Huygens in his Co/mot beor. p. pp. gives 
this Account of theDifcovery of the Satellites of '• 
Jupiter and Saturn^ That it is well known theDif- 
covery of the Circumjovials is owing to Galilseo 5 that 
the brighteji and outermoft Circumfaturnial he hap-* 
pened to fee with an Foot Glafs in the Tear i (5f f j 
that the reft are owing to Caflini, who firfi faw 
them with a Glafs of CampaniV grinding^ of ^6 
Feet^ and afterwards with one of as many Feet a- 
hove an hundred. That theTbird and Fifth^CdTini 
fhewed him in i6yty and afterwards of tner. That 
Caffini acquainted him^ by Letter afterwards^ with 
bisDifcovery of the Fir ft and Second, in 1684. That 
the two laft are not eaftly difcerned^ and he cannot 
fay he ever faw them. That beftdes thefe Fi^'e^ be 
fufpeUs there may be One or more lie concealed. Of 
wbich fee Chap. 7. foUowing.j 

O 2 Years, 
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Years, and yupiter but once in near 
twelve, it comes to pals that the 
places near the two Poles of thofe 
Planets, have a Night of near fifteen 
Years in Saturn^ and fix in Jupitery 
fiippofing their Axes inclined to the 
Planes of dieir Orbits, as it is in 
our own Globe* But fiippofing (as 
it is imagined) that their Axes are 
not io much inclined, and that their 
Days and Nights, their Winters 
and Summers, are nearly equal ; in 
this refpe^, the Cafe would be 
worfcj than in the Jong Nights, in 
the other Cafe : But in both Cafes, 
the polar Parts of bodi thofe Planets, 
W'ould be difmal Regions of Dark- 
ne£, when fb long detained from 
the kindly Vifits of the Sun. But an 
admirable Remedy is found, and a 
glorious Scene of the great CREA* 
tor's Works appears therein, as 
will be manifeft by confidering par- 
ticulars 
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ticulars in each of ti^ofe t^yp fpperi- 
our Planets, 

Chap. VI. 

Of JupiterV Moons, Days, and 

Seaibns. 

IN fpeaking concerning the fupe» 
rior Planets in particular, I mall 
begin with yupiter. The Diftance of 
this Planet from the Sun, is reckon:? 
^d to be 343 millions of ^iles far- 
ther from the Sun than we are ; and 
by that Means, the Sun*s Light and 
fieat are 27 times le6 there than 
with us, an4 its apparept Diameter, 
five times le6 (bj. And confidering 



{b) Gregotii jifiron. L. 6. Prop. f. Mt.Huygens 
makes the Light and Vlcsx but tf times leis, and 
(be apparent Diameter f times. Cofmotb. p. 103. 
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how y^ a Globe jfupiter is, having 
its Superficies lOo Times, yea (ac^ 
cording to Mr. Huygenss Computa- 
tions) 400 Times bigger than that 
of the Earth 5 in this Cafe, what 
vaft Tracts of that Globe muft needs 
lie in profound Darknefs, and Defo- 
lation, had no Remedy been provi- 
ded ! But there are divers provided. 
One is by the frequent Rotations of 
jfupiter round his own Axis ; which 
being performed in lefs than lO 
Hours, it com.es to pals, that what is 
wanting in the Strength, and De- 
gree of Light and Heat, is compen- 
fated by the frequent Returns there- 
of. 

The other Remedy is by the In- 
creale of the Number of Moons a- 
bput Jupiter, who is attendfd (as I 
feid) with fourj as we who are near- 
er the Sun, are with one. Concern- 
ing which thefe four Things are re- 
markable. 

I. Their 
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1 . Their Bulk, which in all proba- 
bility, is not in any of them lefs than 
our Earth, as the moft ingenious 
Mr. Huygens concludes (b) from their 
Shade upon yuptter% Disk. By which 
partly it is that, 

2. They refled: fo jirong, brisk, 
and vivid a Light, as appears very 
illuftrious, and entertaining, even to 
us at fo great a Diftance from it: 
Which cannot but be very pleafing 
and comfoitable to that Planet : Be- 
sides the no lefs henej&cial and friend- 
ly Influences conveyed therewith at 
the fame Time. 

3. Their due Diflances from y^r/^/- 
tevy and from one another; and 
their agreeable periodick Revoluti- 
ons, which I have formerly obfer- 
ved (d) to he in tthe moft exaft ma- 
thematical Proportions, By the firft 
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(^) Cofrnothebr. p. 10 j. 
If) JBqak 4. Chap. 4. 
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of the/e, thoie Satellites eicape all 
di/agreeable Concourfes, and violent 
Oppofitions, and, in the moft kind- 
ly Manner, fend their Injflux to die 
Planet they wait upon : And by the 
latter, they are perpetually carrying 
about their Light, and other Benefits 
from place to place. For by the 
Moti(Mi of the Innermoft, round once 
in lefs than two Days ; of the next 
in about 3; Days ; of the Third in 
fbmcwhat above a Week ; and of the 
Outermoft in near 1 7 Days : By thefe 
Means, I lay, it happens very feldom 
that any part of yupiter is at any 
Time without the Prefence and At- 
tendance of one or more of thofe &b- 
tellites ; but one is vifiting one part, 
whilft another is attending another, 
and another another part, and Ju- 
piter himfelf making Ipeedy Returns 
and Revolutions all the while. 

4. The laft thing remarkable is 
the Latitudes oiJupiter\ Moons, or 

dieir 



Chap. 6. yupiurs Moms. 201 

their progrefles towards his Poles, 
which are in a due proportion to 
their Diftances and Periods: As I 
have before fliewii, Book 4. Ch. 5. 

And as the Latitudes of thefe Sa- 
tellites differ, according to their Di- 
flances and Period? ; fo another re- 
markable Thing therein, is, that they 
fhift their Latitudes, in longer or 
fhorter Times, according as their La- 
titudes, or Vagations towards the 
polar Parts of yupiter^ are greater or 
lefler. By which Means, Ibme are 
making their progrefles towards yu-r 
piter\ Poles one way, whilft fome are 
wandering the other way, and fomc 
are ftayiiig there a longer Time, 
and fome a lefler and lefler Time. 
By which quadruple Variety of La- 
titudes, and perpetual Changes of it, 
it comes to pa^, that thofe large 
Trads towards the polar Parts of that 
• vaft Planet, have their due Share in 
the light, and kindly fervices, of it» 

four 
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four Moons, and are feldom or ne- 
ver deprived of them. 

Chap. VII. 

Of Saturn s Moon, Ring, Days, 

and Seaibns. 

HAVING feen the admirable 
provifion made for the reme- 
dying yupiters great Pittance from 
the Sun ; let us, in the laft placcj take 
a View of Saturn ; which is above 
200 millions of £»^/^ Miles farther 
from tjhe Sun than Jupitery and near 
700 millions of MUes farther than is 
our Earth. And here our GlafTeS) as 
imperfed as they are, have difcover- 
ed fo furprizing an Apparatus, that 
muft needs ftrike every one that 
views it with Wonder and Amaze- 
ment. 

For, 
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...... ^. — 

For, in the firft place, inftead of 
four Satellites or Moons, as Jupiter 
hath, Saturn hath five, and probably 
more. Three of thefe I my felf 
have feen with Mr. Huygens\ 1 20 
Foot Glafs ; biit for want of a Pole 
of fufficient Height to mount the 
Glafs high enough, I am not fure I 
have feen any more. And befides 
thofe five, which others have feen, 
there is great Reafon to conclude 
diere is a Sixth lying between the 
two Outermoft, there being a lar- 
ger Space between them, than is in 
proportion to what is found a- 
mongft the reft. And it is not im- 
probable but that there are others 
alfo lying beyond the Fifth, orOut- 
ermoft, but become invifible at fb 
great a Diftance firom us, by Meians 
of Ibme Obfcurity, fuch as is obfer- 
vable in the Outermoft it felf, which 
is never to be feen by us, but in the 

wcftern 
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weftern part of its Orbit, as Mr. Uuy- 
gem well obierves [a). 

Thefe Satellites we may reafona- 
bly conclude to be of a prodigious 
Bulk, for the refleding of Light, 
and for their other Miniftrations to 
Saturrty becaufe otherwife they could 
not be feen at (o great a Diftance as 
Ae Earth ; . and particularly on^ of 
them {b) is of that Magnitudci and 



(a) ThcReafon why Saturn's &hh Satellite ap 
pears not on the Eaftcm, but Wefteni Part of 
its Orbit, Mr. Huygem very (agacioufly (like hito- 
felf ) conjedures to be, becaufe this Satellite^ as 
the Moon doth to the Earth, always turns one 
an4 the fame Side to Saturn^ and becaufe this 
Satellite hath, he imagines, only one Part of its 
Surface clear, and the greateft Pait obicure, and 
not able to refleft fuflSicient Light to us ^ therefore 
all the Time that obfcure Part is turned towvds 
us (which is whilft the Satellite is in the Eaftern 
Parts of its Orbit) it difappears : But in the We? 
ftern Parts it appears, becaoie the bright Sides 
lie towards us. Cofmotbeor. p. 118. 

(b) It is the fourth <S'^/^/{r/^, orOutermoft but 
one (called from its firft Difcorerer, xbtHngem^ 
Satellite) that is fo viiible. 

iti 
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its Light fo brisk and vivid, that it 
appears very illuflrious through our 
longer Glafles, and may be difcemed 
with our fliorter. 

As to the Diftances, the Periods^ 
vtXidi Latitudes or thofe SatelKtes, they 
being confentaneous to what I have 
already taken Notice of in "Jupiter^ 
I fhall not infifl upon them, but pafs 
to another proviuon made for the 
great Diftance of that Planet ; which 
is a Thing fo fingular to Saturn^ io 
unufiial in all the reft of the Creati- 
on, and lb amazing, that it is an e- 
vident and noble D^monflration 
(rf" the great CREATOR'S Art and 
Care; and that is Saturn % Ring, 
Concerning which thefe Things are 
obfervable. 

I. The prodigious Size of it, its 
great Breadth and vaft Compals. 
This we may make a Judgment of, 
by comparing it with Saturn himfelf. 
And fuppoling the Diameter of Sa- 
turn 
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mm to be as is before determined, 
9345 1 Englijh Miles, the Diameter 
of his Bing will be 210265 ^^^^ 
Miles, and its Breadth about 29200 
{c)'y an amazing Arch to an Eye 
placed in that Planet. 

2. The due and convenient Di- 
llance of it from Saturn it felf ; not 
clofely adhering to it, becau/e that 
would annoy a large portion of Sa- 
turn % Globe, by depriving it of the 
Sun's Rays, but environing it at a- 
bout the Diftance of its Breadth ; by 
which Means the Sun's Light and 
Heat are permitted to enter between 
die Planet and its Ring, whilft other 
Rays are, at the lame Time, refledted 
upon the Planet by the Ring. 



(c) Mr.HuygemmhisSyfiemaSaturn^ip.^j. and 
Cofmotheor. p . l op . determines the Diameter of Sa- 
turn's Ring to the Diameter of Saturn, to be as p 
tx)4i and the breadth of the Ring, andDiftancc 
of the Ring from Saturn's Body, to be nearly 
equal, and accordingly thefc Numbers are denned 
here. 

-?. The 
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3. The Thickiiefs of the Ring, 
which is l^dly, if at all perceivable 
by us ; which is as great a Benefit, as 
its edging Shade would be an An- 
noyance, was the Ring thick. 

4. Its Smoothnefs and Aptitude to 
refled Light and Heat fjj is a won- 
derful Convenience in it. Was it full 
of Mountains and Valleys, and I may 
add Waters too, as in our Earth, and 
probably the Moon likewife, the Re- 
flexions would be too weak to ren- 
der the Ring vifible unto us, at fo 
great a Diftance as we are ; but per- 
ceiving its Light to be {o lively and 
ftrong> as to render both it felf, and 
Saturn very illuftrious, it is a Demon- 
ftration of the Aptitude of its Stru- 
£lure, and Smoothnefs, for the Re- 
flexion of Light and Heat to the Pla- 
net it ferves. 



{^ See Huygen. Syft. Saturn, p. 70. 

5. As 
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5. As the periodical Revolutions 
of the Earth are an excellent and pro- 
vidential Contrivance, for thofeufe- 
fiil and necef]&ry Mutations we have 
of the Seafons of the Year, fo no 
doubt but the fame Benefits accrue 
to thofe Revolutions, which Saturn 
hath about the Sun. It is vifible, 
that as Saturn changes its place in its 
Orbit, fb its Ring receives a variety 
of Afpeds (e) not only with refped 
to us, but to the Sun. Thus in one 
part of the Orbit it appears with a 
(f) larger ElUpfis, fo as to exhibit 

a large 



(ff) Every 14 or if Years Saturn* % Riftg hath 
the fame Facej appearing at one Time with 
large open ^»/2r, at another Time with no Jiiug 
at all. Which Appearances is obtained by gentle 
Progrefles fiom the one to the other Face. As, if 
the Attfie are the largeft, they gradually diminifh, 
until no ^»/a or Apertures are to be feen in the 
Jii/tgy and at laft no ^/»^ at all alfo. Set Fig.S. 

(/) This Mr. Huygens ihcwSf is Mrhcn Saturn is 
zoj Degrees in Gemini and Sagittary. This was 

the 
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■ i ' I .It 

a large Space between it and Saturn t 
In another Part, with a leffer, and fb 
with a lefler Ellipfis, and fometimes 
as only a llendfer ftrait Line^ and 
fometimes it is not vifible at all (g) : 
alio fometimes one fide of the Ring is 



^ 



the Appearance it had m April 1708, and which 
it will again receive at the End of 17115 only 
with this Difference, that whereas the Ring tra- 
verfed the upper or northerly Part of Saturn* s 
Disk in 1708, it doth now, and will for fome 
Years to come, traverfe the lower or foutherly 
Part thereof, as is reprefented in Fig. 7. 

. (g) Mr. Huygens{ht\^s that for about 6 Months 
before and after Safurn" sh€\v\g in io\ Degrees of 
f^irgo and Pifces^ the Ring is not vifible, but*?^- 
furn appears round. Syfi. Saturn, p. fp, 74, £5?^. 
And accordingly at this very Time, there is no 
Appearance of the Rin^, only a fmall narrow 
Lift or Belt croflcth the Middle of Saturn'sDiskj 
ofacolourfomewhatdifFercnt from the reft of^y^- 
turn's Face,and in the Place where the Ring fhould 
bCi This Appearance o( Saturn is reprelcnted iii 
Fig. 8. which is the Appearance he had through 
a very good 54 Foot Glaft,. at the latter End of 
05iok and beginning of iVw. this prefent Year 
1714. But a little before this, viz, on Sept. 16. 
I could through an i z6 Foot Glaft diftern the 
narrow Ends of the Ring on each fide Saturn. A 
Reprefentation of which I have given in Fig. p. 

P cnlight- 
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enlightened, and reflects Light to- 
wards one part of Saturn^ fometimes 
the other enUghtens another part; 
and there is no doubt, but that as 
our Earth has its Seafens, according 
to its pofition to the Sun, in its perio- 
dical Motion in its Orbit ; fo Saturn 
throughout his Period, hath his Sea- 
sons according unto his pofition to 
die Sun, and the various Reflexions 
of the Ring upon the feveral parts 
of his Globe [h). 

Thefe five Things obiervabie in 
Saturn^ Ringj we have pretty good, 
aflurance of, fi-om our views through 
good Glafies. But there is a 



(b) There is very great Reafon toim^inc thU^y^y^ 
doth certainly happea in Saturn, becaute as Mfr^ 
Huygens obfcrves, Satum appears foraecimes more 
ilplcndid than at other times. Itafemper (faith be) 
quh propiks verftts Cancri 6? Capricorni Jigna accept 
ferity eb Tnajorem, aut certi fplendidiorem, etiam 
abfque Tek/cQpio appariturum, quippe Annuli ElUpfi 
femperfi tatiUs pandenie. Huygcn. Syft. Satum. 
p. S6. 

6. Thing 
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6. Thing I fhall add as only con- 
jedural, and that is, A Suppofition 
that the Axis of Saturn {i) is inclined 
(and that pretty much alfo) to the 
Plane of its Ringj or the Plane of its 
Orbit at ieafi ; and that he hath ^ 
Diurnal Rotation in fome certaio 
fhort Space of Time. For without 
thefe two Conveniences, very large 
Trades of Saturn would luffer ex- 
tremely for want of the Sun. For ic 
Saturn hath no other Motion, but 
that round the Sun in its Orb, onic 
part muft be excluded from the Sun's 
Vifits for 1 5 Yeai;s, whilft the other 
partakes all the while of them ; and 
one Hemifphere will enjoy the Bene- 
fit of the Ring, whilft the other is 
eclipfed by it : And in ^this Cafe the 



(/) Mr. Huygens determines the Inclination of 
Saturn's Axis to the Plane of his Orbit to be ^ f 
gr. as that of the Earth is 25 Degree!, Cofmotbeor. 
p. 108. 

P a Ring 
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Ring would be nearly as prejudicial 
to the eclipfed part, as it is ufeEul to 
the enlightened. But fuppofing Ss- 
turn to move round in the fame, or 
a {hotter Time than Jupiter, and in 
a Path pretty much inclined to the 
Ring, all parts then of that vaft Pla- 
net will have their frequent Returns 
of Day and Night, of Heat and 
Cold. And fince this is what is dif- 
cemible in the other Planets, and is 
no lels neceflary for the Benefit and 
Comfort of this, we may realbnably 
conclude the Thing to be probable, 
although not difcemible at Saturn% 
great Diftance fiom us. 



Chap. 
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V 

Chap. VIII. 
T'he Conclufion. 

TH U S I have taken a View of 
the provifion made for thofe 
two grand, and univerfal Necefla- 
ries, Light and Heat ; Things, in all 
probability, no lefs neceflary for the 
other Globes, than for our own; 
and Things which not only Animals 
cannot fubfift without, but what all 
Things here below ftand in need ofy 
as well as they. When therefore 
we actually fee and feel thofe indul- 
gent Provifions, thofe amazing Ads 
of the great CREATOR ; when we 
have Views of their extent into 
Myriads of other the moft diftant 
Globes J when (to, go no farther) we 
fee in our own Syftemc of the Sun, 

P 3 fuch 
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fuch a prodigious Mais of Fire as the 
Sun is, placed in the Center, to fcattei? 
away the Darkness, and to warm and 
chemh us by Day ; and fuch a noble 
Retinue of Moons and 3tars, attendT 
ing and afUfling us by Night ; when 
we fee this Indulgences this Care of the 
CREATOR, extended to all the othei? 
Planets, and that, according to their 
fevcral Diftances, they have a pror 
|K)rtibnate provifion of the greatet 
Number of Moons, and Saturn a ftu- 
pendious Ring befides, to fiipply the 
Decreafe of Light and Heat ; who can 
be otherwife than amazed at fuch 
providential, fuch ufeful, fuch well 
contrived,{uch ftately^f^rAr of GOD ! 
Who can view their Glories, and par- 
take of their beneficial Influencesi 
and at the feme Time not adore the 
Wifdom, and praife th^ Kindnefs of 
their CONTRIVER and MAKER ! 
But above all^ ihould there be any 
found, amosig rational Beings, (o 

ilupid. 
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ftupid, fo vile, fo in^tuated with 
their Vices, as to deny thefe TForks to 
be G O D's, and afcribe them to a 
^ecejftty of Nature, or indeed a mere 
Nothing, namely Chancel But fuch 
there are to be met with among ouif 
felves, and fome fuch the Prophet 
tells us of, Ifai, ^. 1I5I2. Men that 
had fo debauched themfelves with 
drink, and enervated their Minds by 
pleaflires, that they regarded jiot the 
JVork of the Lord, neither confidered 
the Operation of his Hands. Such Per- 
ibns having led their Lives in fiich a 
Manner, as to wifh there was no 
God to call them to account, would 
then perfuade themfelves there is 
none ; and therefore ftupidly afcribe 
thofe manifeft demonftrations of the 
infinite Power and Wifdom of GOD^ 
to a inere Nothing, rather than to 
their great Author. But may we 
pot with ^ good Red^n, imagine a 

lighted Candle, a well mia:dc, Culi- 

P 4 nary 
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nary Fire, a flaming Beacon, or 
Light-Jioufe , to be the Work o£ 
(Jbance, and not of Many as thofe. 
Glories of the Heavens not to be the 
Works of GOD? For it is very cer- 
tain, that as much Wifdom, Art, 
and Power worthy of God, is (hewn 
in the Lights of the Heavens; as 
there is in thofe upon Earth, worthy 
of Man, which none can doubt were 
contrived and made by Man, And 
if from thefe mean Contrivances and 
Works of Man, we conclude them to 
|)e the Works of Man ; why not the 
grand, th^ amazing Works of the 
Heavens, furpailing all the Wit and 
Power of Man, why not thefe I %", 
the Works of fome Being as much 
fuperior to Man? According to the 
Argument of Chryfippus which fliall 
<:pnelude this Bopk, If there be a- 
ny Being that can effeB thofe IhingSy 
'^hich Many although endomed with 
Jieafqn^. is not able to effeSi \ that JBe-t 

■■■ \ ■.' ^^^ 
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ing is certainly greater, andflronger, 
and ■wifer than Man. But Man is not 
able to make the Heavens; therefore 
the Being that did make them, excels 
Man in Art, Counfel, Prudence and 
Pomr. 



BOOK 



BOOK vra. 

Pradical Inferences 

From the foregoing 

SURVEY. 

< the foregoing feven Books 
having taken $ View of 
what psefents it felf to us 
in the Heavens, and feen 
a Scene of the greateft Grandeur, 
a Work well contrived, admira- 
bly adapted, and every Way ■ full 
of Magnificence ; all that now re- 
mains is, to endeavour to make 
thefc 
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thefe Views ^nd Confiderations life- 
fol to our felves. Which I {hall do 
in the following Chapters. 

* Chap. I. 

l*he Exiftence of GOD eoUeBed fy^ 
the Heathens from the Works of 
the Heavens, 

THE firft and moft ready and 
natural Deduction we can 
make from fuch a glorious Scene of 
Workmanfhip, as is before reprefen-* 
ted, is to confider^ Who the Great 
Workman was f ' 

That the Author of all this glori- 
ous Scene of Things was GOD, is 
iuch a Gonclufioh, that even the moft 
ignorant, and barbarous part of Man- 
kind have been: able to make from 
» » the 
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the manifeft Signals vilible therein; 
Signals fo plain and conclufive, that 
T^ully\ Stoick (a) cites it as Arijlotles 
Opinion, TTjat if there were fuch a 
Sort of People y that had always lived 
under the Earthy in good andfplendid 
Hahitationsy adorned with Imagery 
and PiEiureSy and furnijhed with all 
Tilings that thofe accounted happy a- 
bound with: And fuppofing that thefe 
People had never at any Time gone 
out upon the Earthy but only by Report 
had heard there was fuch a Thing as 
a Deityy and a Paijoer of the Gods^ 
and that at a certain Time afterwards ^ 
the ^MTtb Jbpuld openy and this Peo- 
ple get out ofjhe^ir hidden Manjions 
into the Places we inhabit : When on 
the fudden they fhould fee the Earthy 
the Seasy and the Heavens ; perceive 
the Magnitude of the Cloudsy and the 
Force of the Winds ; behold the Suny 



(fi) Dc Nat. Deor. L. z. c. 57. 

a?id 



Chap. I. hn^o^€s Inference. 221 

and its Grandeur and Beauty ; and 
know its Power in making the Day ^ By 
diffujing his Light throughout the whole 
Heavens ; and when the Night had 
overfpread the Earth with Darknefsy 
they Jhould difcem the whole Hea- 
vens befpread and adorned with Starsy 
and fee the Variety of the Moons 
Phqfes in her Increafe^ and Decreafe^ 
together with the Rifngs and Set- 
tings^ and the Jlated and immutable 
Courfes of all thefe throughout all 
Eternity ; this People , when ^ they 
Jhould fee all thefe Things j would in- 
fallibly imagine that there are Godsj 
and that thoje grand Works were the 
Works of the Gods. Thus have we the 
Opinion and Conclufion of two e- 
minent Heathens together, Arijlotky 
and Tully\ Stqick. 

And if the Heavens (o plain- 
ly declare the Glory of Gody and 
the Firmament Jheweth his Handy-- 

worky 
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%BorJi (b) ; if diofe Cfaaraders, thoie 
Impre^lJes of die <livme Hand, are ib 
legible, that their Line is gone out 
through aU the Earth; and their 
Words to the End <ftbe Werldyfo that 
there is no Language^ Tongue, or Speech ' 
where their Voice is not heard, nay n 
theie Things are flich, diat even a 
{ubtenaneous People would, at firfl 
fight, conclude them to be G O D's 
Work ; how daiing and impudent, 
how unworthy of a rational Being is 
i^ to deny thefe Works to GOD, 
and afcribe them to any Thing, yea 
a mere Nothing, as Chance is, ratlier 
than GOD? Tully^Stoick laft men- 
tioned, denieth him to be a Man who 
{hould do diis. His Words (c) are, 
Who imuld fay he is a Man, 'uoho 
when he fhould behold the Motions of 
the Heavens to be fo certain, and the 
Orders of the Stars fo efiablifhed, and 

Q,) Pfal. xix. I, (^c. ' ' 

(e) Ckero ibid, cap, 28. 

a all 
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aU Things fo well c(mneBed and adapts 
ed together^ and deny that Reafon was 
herey and fay thefe Things were made 
by Chance^ which are managed with 
fuch profound Counfel^ that with aU 
our Wit we are not able to fathom 
them P JVhat I iaidi he, when we foe 
a Thing moved byfome certain Device^ 
as a Sphere J the Hoursy and many 
Things bejtdes ; we make no doubt but 
that thefe, are the Works ofReafon. And 
fo when we fee the noble Tram of the 
Heavens J movedy and wheeled ahout^ 
with an admirable Pace^ and in the 
fnoji conjlant manner ^ making thrfe an^ 
niverfary Changes^ fo necejfary to the 
Good and Prefervation of all Things ; 
do we doubt whether thefe Things are 
done by Reafon^yea^ byfome more excel- 
lent and divine Reef on f For^ iaith he, 
fetting afide the Subtilties of Difputa-' 
tion^ we may oBualiy behold with our 
EyeSy infome Mtafure^ the Beauty of 

thfe 
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/i5^ Things which we ajfert are wder- 
ed fy the Divine Providence. And 
then he enters into a long detail of 
Particulars of this kind> too many to 
be named here. 

Thus CicerOy throughout whole 
Works (o many paf&ges of this Na- 
ture occur, that it would be endle^ 
to cite them : And therefore one ob* 
fervation that (hews what his Opini- 
on was of tbe Senfe of Mankind in 
the Matter, fhall clofe what he faith, 
and diat is in his Book deLegibus fdjy 
where he faith, Among all the Tribes 
of Animalsy none hut Man hath any 
Senfe of a God; and among mankind 
there is no Nation fo favage and. bar- 
barous, which although ignorant of 
what God it ought to have, yet well 
knows it ought to have one. 

And after the &me manner Sena- 
ca (e), who inftanceth in two Things 



<u> 



id) L. I . c. 8. 
(*) Epift. 117. 

to 
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to Ihew the Deference we are apt to 
give to the general Prerumptidn and 
Cohfent of Mankind. One is in the 
Immortality of the Soul ; the other is 
in the Exijle7tce of a Deity ; which j 
Jaith he, among other Arguments we 
colleSi frbm the innate Opinion which 
all Men have of the Gods : For there 
is no Nation in the World fo void of 
Law and Morality^ as not to believe 
but there arefome Gods. Nay, fo po- 
ll tive he is in this Matter, that in a- 
nother place he exprefsly faith, They 
lye that fay ^ they believe there is no God^ 
For although by Day they may afjirm 
fo to thee, yet by Night they are to 
themfelves confcious of the contrary. 
Much more could I cite out of this 
famous Heathen ; but one Paflage> 
relating to the Heavens, fhall luffice, 
and that is in his Difcourfe fhewing 
Why Evils befal good Men^ f^^^g 
there is a Divine Providence (e). 

(0 ^are bonis virisy (^c. c. i . 

Q He 
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He takes it for granted in this Dif^ 
courfe, that there is (iich a Thing as 
a DIVINE POWER and PROVI- 
DENCE governing theJVorld'^ and 
he faith, // was needlefsfor hint tojhew 
that Jo great a Work [as the World j 
cmld mt Jland without fome Ruler ; 
that fo regular Motions of the Stars 
could not be the RffeBs of a fortuitous 
Force-i and that the Impulfes of Chance 
mufl he oftentimes diflurbed andjuflle : 
'That this undiflurbed Velocity^ which 
bears the Weight offo many Things, in 
the Earth and Seas \ fo great a Num- 
ber of heavenly Lights'^ both very il- 
lufiriousy and alfofhining by a mani- 
feft Difpofal, mufi needs proceed by 
the DireSlion of fome eternal Law : 
That this^ can never be the Order of 
flraggling Matter \ neither is itpoffi- 
ble for things fortuitoufly and rafhly 
combinedy to depend upon-, and mani- 
fefifo much Art, Divers of which 
Matters he proceeds to inftance in. 

Thus 
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Thus Cicero arid Seneca: To whole 
Evidences I might have added many 
others, particularly a great deal out 
of Plato ( the Divine Plato^ the Ho- 
mer of Philojophers^ as he is called 
by the Antients : ) But it would be 
needlefs, as well as tedious, fince thefe 
two former have given us the Senfe 
of Mankind, as well as their own 
Opinion in the matter. 




Chap. II. 

GOD^s PerfeBions demonfirated by 

his iVorks. 

AS GOD's Works have been 
fhewn to be manifeft Demon- 
ftrations of his Exifience\ fo they 
are no lels of his PerfeSiions^ parti- 
cularly of his infinite Power^ Wif^ 
dom and Goodnefs ; inafmijch as eve- 

0^2 ry 
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ly Workman is known by his Work. 
A Palace that fhould have nothing 
defedive in Situation, Beauty, or 
Convenience, would argue the Archi- 
tedt to have been a Man of Sagacity, 
and skilful in Geometry, Arithme- 
tick, Opticks, and all other Mathe- 
matical Sciences, ferving to make a 
Man a compleat Archited ; yea, to 
have fome Judgment in Phyfick, and 
Natural Philofophy too. And fo 
this glorious Scene of GOD's Works^ 
the Heavens, plainly demonftrate the 
Workman's infinite Wifdom to con- 
trive, his Omnipotency to make, and 
his infinite Goodnefs^ in being fo. 
indulgent to all the Creatures, as to 
contrive and order all his Works for 
their Good. For what lefs than 
Infinite could efFed all thofe granfl 
Things, which I have, in this Dif- 
courfe, fhewn to be manifeft in the 
Heavens? What Archited could 
build fuch yaft Mafles, and fuch an, 
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innumerable Company of them too, 

as Irhave fLewn the Heavens do con-^ 

V- . • . - • - - . 

tain ? What Mathematician could fo 
exadly adjuft their Diftances ? What 
Mechanick fo nicely adapt their Mo- 
tions, fo well contrive , their Figures, 
as in the very beft manner may ferv-e 
to their own Confervation and Bene- 
fit, and the Convenience of the o- 
ther Globes alfo? What Naturalifi^ 
v7\\2it'Philofopher^ could impregnate 
every Globe, with a Thing of that 
abf6lut?e Neceffity to its Conferva-' 
tion, as that of ^ Gravity ' is ? What 
Optician^ vAi2X Chymifi^ could ever 
have hit upon fuch a noble Appara-' 
tus for Light and Heat, as the Sun, 
the Moon, and the Stars' are ? could 
amafs together {uch a Pile of Fire as 
the Sun is? could 'appoint fucH 
Lights as the Moon anrd other^Secon^ 
daries are ? None certainly could do 
thefe things biit GOD; : 
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Chap. III. 

Of god's Relation to usy and the 
Duties refultirtg from thence. 

IT appearing, from the kft Chap- 
ter, how great a Being the CRE- 
ATOR is, it is time to confider 
what Relation he (lands in to us, and 
what is due from us to him. His Re- 
lation to us is that of CREATOR ; 
gnd as fiich, of Confervator^ Sove- 
reign LORD, and Ruler ^ one that 
hath an abiblute Power over us, and 
all Things t>elonging to us, that can 
fubjed.u? to what Laws he fees fit, 
and that can reward or punifh us a$ 
wedeferye.. And in this: Cafe, the 
leaft we can do, is xorevet'e ^sAfear 
liim at all Times, to worjhip and 
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y^rz;^ him with all our Power, to com- 
ply with his holy Will fincerely and 
heartily, and to obey him in all things 
he hath either forbidden, or enjoin- 
ed. And confidering alfb how great 
Indulgence 2sA Love the CREATOR 
hath fhewed in his Works through- 
out the Univerfe, it naturally follows 
that we ought to be truly thankful to 
him for his Mercy atid Kindnefs, and 
to love him for his Love and Good- 
nefs. 

Thefe Kind of Conclufions are 
fo natural, that the very Heathens 
have in fome meafure made them. 
Thus Cicero\ Stoick before cited, (a) 
^luid verb f hominum Ratio non^ &c. 
What f doth not Maris Reafon pene- 
irate as far as even the very Heavens f 
For we alone of all Animals have 
known the Rijings^ Setti?tgs^ andCour- 
fes of the Stars: By Mankind it is 
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(a) De Nat. Deor. 1. 2. c. 61, 
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that the Day^ the Month and Tear^ is 
determined \ that the Eclipfes of the 
Sun and Moon are knowny and fore- 
told to all Futurity ; of which Lumi- 
nary they arey how great they will be^ 
and when they are to happen. Which 
thing the Mind contemplatingy it re-- 
ceives from hence (h) the Kncnvledge 
of the Gods : From whence arifes 
Piety ; to which is joined yujlicey and 
the other Virtues \ from which fpringf 
that bleffed Life^ which is equal untOy 
and like that of the Gods tkemfehesy 
and in no refpeEi yielding ttsi thofe Cos- 
lejlialsy except in Immortality y which 
is not neceffary to happy Livings 
And in his Book De LegibuSy (r) Ci- 
cero brings in his Collocutor laying, 
Sit igitur hoc a principio perfuafumy 
&c. i, e. Let this be what every Mem- 

{b) Some read it inftcad of Jccipit ad Cogni- 
tkuem Deorum 5 jtccipit ah his Cognitiomm Deo* 

{c) Lib. 1. c. 7. 
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her of the CommQmvevlth is fully con- 
vinced of from the Beginning, That 
the Gods are Lords and Governors of 
all things ; that whatfoever things are 
done, they are managed by their Influ- 
ence, Rule, and Divinity; that they 
merit a great deal of Mankind-, and 
obferpe*^ what every me is, what he 
doth, what he admits into his Mindly 
with whq.t Mind, what Piety he cults- 
mtes Religion ; and that they take an 
Accmnt both of the Right mus and 
Wicked. For, ikith he, Minds that 
are endued with thefe Principles^ will 
fcarce ever depart from that Opinion 
that is ufeful and true. And a litde af- 
ter, (d) one of the Laws arifingfrom 
lience he laith is, Let Men approach 
the Gods with Purity, let them pro- 
Bife Piety ; for he that doth otherwife, 
God himfelf wiU be the Avenger of. 
<This Purity and Sincerity is Jo neceA 
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iaiy a Concomitant of Religion and 
divine Worfhip) according to Cicero, 
tliat he makes it, in another place, 
to be that which diftinguiihes Reli- 
gion from Superftition: (e) Cultus 
autem Deorum efi optimusy Sec. But 
that Religion, that Worjhip of the Gods 
ii the beji, the pur efi, the holiefi, and 
fuUefi of Piety, tbdt we Always revere 
andworjbip them with a pure, upright, 
and undefitd Mind and Voice. For, 
laith he, fwt only the Phihfophers, but 
our Forefathers, hove difiinguijhed 
Superfiition front Religion; which he 
afiignsthe Dif]ference of, and then 
tells tis, That the one hath the Natm 
of a Vice, the other of Praife. 

Thus as the Heathens have, by 
die light of N^ure, deduced the 
Exiftence and Attributes of God 
from his Works, and particularly 
thofe of the Heavens j fo have they, 
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at the fame time, colle<aed what the 
principal Duties are which Men 6we 
to God; fo reafonable, fo natural, 
fo manifeft they are to all Mankind. 

C H A p. IV. 

Ladantius his Argument againfi the 

Heathen Gods. 

THE next Inference fhall be one 
made by the eloquent £/a<S?J»- ' 
tius : (a) Argumentum iUud quo colli- 
gunt univerfa Coelefiia Deos ejfe^ 6cc. 
i. e. liat Argument whereby they con- 
clude the heavenfy Bodies to be Godsy 
proveth the contrary :' For if therefore 
they think them to be Godsy becaufe 
they have fuch certain and v/cH con- 
trive rational CourfeSy they err. For 
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from hence it appears that they are not 
Godsy becaufe they are not able to wan- 
der out of thofe Path that are pre- 
fcrihed them : Whereas if they were 
Gods^ they would go here and there ^ 
and every wbere^ without any Com- 
puljfony like as Animals upon the 
Earth do ; whofe. Wills being freey 
they wander hither and thither y as 
they tijly and go whitherfoever their 
Minds carry them. 

Thus LaBantiuSj with great Rea- 
fbn, rcfiites the Divinity of the hea- 
venly Bodies y which, on the contra- 
ry j are fo fer frombeihg Gods, and 
Objects of divine Honour and Wor- 
fhip, that :fome of them have been 
taken to be Places of Torment. Thus 
Comets particularly, which muft needs 
have a very^ncqiial and uncomfor- 
table Temper of Heat and Cold, by 
reafon of their .prodigioufly near 
Approaches-to the Sun, and as great 
Receffes from it. Thus according to 
* 2 -. the 
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the before commended Sir I/aac New- 
tons (If) Computation, the Comet in. 
1680, in its Perihelion, was above 
166 times nearer the Sun than the 
Earth is ; and confequently its Heat 
was then 28000 times greater than 
that of Summer: So that a Ball o£ 
Iron as big as the Earth heated by- 
it, would hardly become cool in 
50000 Years. Such a Place tho-e- 
fore, if defigned for Habitation, may 
be imagined to be deftifted rather 
for a Place of Torment, than any o- 
th,er Sort of living. 

But above all, the Sun itlelf, the 
great Objeft of heathen Worfliip, is, 
by fome of our own learned Coun- 
trymen, fuppofed to be probably the 
Place of Hell. Of which Mr. Sioin- 
den hath written a Treatife called, 
j4n Enquiry into the Nature and 
Place of Hell. 



{b) Principia, p. 4<J<J. 
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Chap. V. 

7i&« Survey of the Heavens teaches 
us not to overvalue the World ; 
noith ReJleBions of the heathen 
Writers thereupon. 

m 

FR O M the Confideration of the 
prodigious Magnitude and Mul- 
titude of the heavenly Bodies, and 
the £ai more noble Furniture and 
Retinue which fbme of them have 
more than we, we may learn not to 
overvalue this World, nor to fet our 
Hearts too much upon it, or upon 
any of its Riches, Honours, orl'Iea- 
fures. For what is all our Globe but 
a Point, a Trifle to the Univerfe ! a 
Ball not (o much as vifible among 
the greateft Part of the Heavens, 

name- 
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namely, the Fix'd Stars. And if Mag- 
nitude or Retinue may dignify a Pla- 
net, Saturn and Jupiter may claim 
the Preference: Or if Proximity to 
the moft magnificent Globe of all 
the Syftem, to the Fount^ of 
Light and Heat, to the Centre, can 
honour and aggrandize a Planet, 
then Mercury and Venus can claiqa. 
that Dignity. If therefore our World 
be one of the inferior Parts of our 
Syftem, why fhould we inordinate- 
ly leek and defire it ? But above all, 
why fhould we unjuftly grafp at it, 
and be guilty of Theft or Rapine, 
Lying or Cheating, or any Injuftice, 
or Sin for it ? Why fhould we facri- 
fice oiir Innocence for it, or part 
even only with a good Name for it, 
which Solomon faith {a) is rather to 
be chofen than great Riches? Why 
fliould we do thus, if we were fore of 
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gaining the whole terraqueous Globe, 
much lefi do it for a fmall Pittance 
of it, as the beft Empire in the 
World is ? For as our blefled Saviour 
argues, Matt. xvi. 26. What is a Man 
profitedy if he Jhould gain the whole 
Worldy imd lofe bis own Soulf or what 
Jball a Man give in exchange for his 
Soulf 

Bdt pafUng over the Aiguments 
which Chriftianity fuggefts, let us 
fee how ibme of the heathen Wri- 
ters defeant upon this Subject. Pit-, 
ny (b) is very pathetical in his Reflexi- 
ons, when he had fheum what litde 
Portions of the Earth were left for us, 
and what large Tra<93 were ren- 
der'd (as hp thought) ufelefs, the fri- 
gid Zones being frozen up with 
exceflive Cold, the torrid Zone be- 
ing burnt up (as the Opinion then 
was) with as exceilive Heat, and 



(*) Nat. Hift. 1, i. c. <j8. 
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other Parts drowned by the Sea, Lakes 
and Rivers, and others covered with 
large Woods, Defarts, or barren 
Mountains: he then exclaims thus, 
Hce tot portiones terra^ &c. i. e. 7%efe 
little Parcels of hand^ which are left 
for our Habitation ; yea^ as many have 
taught^ this Point of the JVorld (for 
no other is the Earth in refpeSi of the 
Univerfe) this is the Matter^ this the 
Seat of our Glory : Here it is we bear 
our Honours \ here we exercife our 
Authority ; here we covet Riches ; here 
Mankind makes a Bujile ; here we be- 
gin our civil Wars ^ and f of ten theEartb 
with mutual Slaughters. And then 
having fhewn how by Fraud and Vio- 
lence Men ftrive to enlarge their E- 
ftates, faith he. What a little Part 
of thofe Lands doth he enjoy f And 
when he hath augmented them^ even 
to the meafure of his ^ Aharice^ what 
a poor Pittance is it that his dead Bo- 
dy at lajl poffeffethf Thus Pliny. And 
- / R after 
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thoufailejl^ in which thou wagefi War^ . 
in which thou dijpofefi of Kingdoms. 
But ahoFDt there are vafi Spaces^ to 
whoje Poffejfion the Mind is admitted^ 
pr voided it brings hut little of the Body 
along with it^ that it is purged of eve- 
ry vile things and that it is nimble and 
free^ and content with fmall matters. 
And fo he goes on to fhew, that when 
the Mind is once arrived to thofe ce- 
leftial Regions, how it is come to its 
proper Habitation ; is delivered from 
its Bonds ; hath this Argument of its 
Divinity, that divine things delight 
and pleale it, and is converfant w^ith 
them as its own ; that it can fecurely 
behold the Rifings and Settings and 
various Courfes of the Stars ; that it 
curioufly pries into all thofe matters, 
as nearly appertdning to itfelf ; that 
then it Contemns the narrow Bounds 
of its former Habitation, it being but 
a trifling Space, of a few Days Jour- 
ney, from the utmoft Limits oi Spain 

to 
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to the very Indies ; whereas the ce-r 
leftial Regions afford a Path for the 
wandering of the fwifteft Star for 30 
Years, without any Refiftance; in 
which Ilegions he tells us the Mind 
arrives to the Knowledge of thole 
things at laft, which it had before long 
enquired after, and there begins to 
know GOD. Thus Seneca ; which 
fhall fuffice for this third Inference. 

Chap. VL 

7}>at we floould afpire after the hea- 
venly State. 

1 Shall deduce only one thing more 
from my preceding View of the 
Heavens, and that is to afpire after 
the heavenly State, tq feek the things 
that are above. We are naturally 
pleafed with new things; we take 
great Pains, undergo dangerous 

R 3 Voyages, 
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Voyages, to view other Countries:, 
With great Delight we hear of net^ 
Difcoverics in the Heavefi5, and vieS^ ♦: 
thofe glorious Bodies with great Plea- 
fure through our Glafles. With what 
Plcaftire then fhall departed happy 
Souls liirvey the moft diftant Regiom 
of the Univerfe, and view all thofe 
glorious Globes thereof, and their 
noble Appendages with a nearer 
View ? Only let us take efpecial Care 
to Jet our AffeSiions on things above ; 
to htfpiritualljy not carnally minded \ 
and fb to run the Race which ChriJ^ 
hathfet before usy that we may arrive 
to that Plaee which he hath prepared 
for his faithful Servants, that he may 
receive us unto himfelfy that where be 
fSj we may be alfo\ in whofe prefence 
is fulnefs. of joy ^ and at whofe right 
hand are pleafuresfor evermore. '^/--^T^--^ 
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